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HE Automatic Clinical Micro- 
tome is a new model, with 
feeding mechanism operated auto- 
matically by the wheel-driven knife 
carriage, and providing for cutting 
5 microns and more in steps of 5 
microns. 


The knife holder is mounted upon 
a substantial support, constructed 
to include ground metal bearing, 
so fitted as'exactly to guide the 
knife edge always in the same 
plane. An adjustable cam plate 
guides the knife carriage in an 
oblique direction, causing the knife 
to move in a curve, bringing the 
entire cutting edge into action with 
a draw-stroke movement through 
the specimen, which is particularly 
desirable for the cutting of frozen 
and celloidin sections. For paraf- 
fin sectioning, provision is made for 
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setting the knife at right angles to 
the direction of movement. 

Either the freezing attachment or 
object clamp, which are _inter- 
changeable, can be used. 

Write for illustrated, descriptive 
circular on the new Clinical Micro- 
tomes. 
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The atom consists essentially of a coil with an iron core mounted vertically, above which is a tray with 
electrodes so placed that when current is sent through mercury placed within the tray, the current flows radially 
toward or away from the center. This produces a magnetic field and a current at right angles and consequently 
there will be motion in the third direction and the mercury will rotate. 


The tray is connected to a storage battery. A carbon rheostat may Le inserted in circuit to vary the current 
and it is advisable to have an ammeter to measure the current. The current should be from 2 to 5 amperes. 


The coil is best operated by connecting to a 110 volt lighting circuit with a bank of lamps for resistance and 
the ammeter may be inserted for measuring the current. This current should take from 2 to 5 amperes also. 


The amount of current necessary will depend on the adjustments and should be varied so as to get the best 
operative conditions. 


Two balls placed on the rotating surface alternately rotate in elliptical orbits about each other. 
Three balls rotate in ellipses about each other but the motion is more complicated and more difficult to follow. 
A larger number of balls form a ring which rotates as a fixed, stable form. 


Various stable forms, such as a ring with one or more balls in the center, or one or more rings may be formed. 
Other phenomena, such as, the breaking apart of a stable form by means of concentrating the lines of force through 
a ring outside and the illustration of radioactive matter, etc., may be shown. 


A booklet of instructions describing this apparatus in detail and many atomic phenomena that may be 
illustrated, will be sent upon request. 


Bulletins of other apparatus recently developed and illustrating some of the more récent developments of 
science will be sent upon request. 
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WHAT IS THE MATTER WITH PHYSICS 
TEACHING? 1 


THE recent appointment by the National 
Research Council and by the American Physi- 
cal Society of committees on the teaching of 
physics shows that our physicists who are 
primarily interested in research are begin- 
ning to see that something is the matter with 
the college teaching of physics. The question 
in everyone’s mind is “ Why the widespread 
dislike of physics by college students?” As 
a long-time member of this society I have 
had much intercourse with engineering teach- 
ers, and I have long had in mind an addi- 
tional question: “ Why the widespread con- 
tempt of physics teaching among engineering 
faculties?” 

Before giving my answer to those ques- 
tions I must point out that there is one kind 
of contempt of physics teaching among en- 
gineering teachers which is to the discredit 
of engineering teachers themselves, namely, 
the contempt which many of them have for 
straight and accurate thinking which does 
not conform to their own careless ways. 
When I meet with this contempt, which is 
much too often, I am sorry to say, I always 
think of a phrase P. G. Tait used in a discus- 
sion he gave many years ago of the perennial 
question of elementary mechanics. “In de- 
fense of accuracy,” says Tait, “we must 
be zealous, even unto slaying.” It must be 
conceded that P. G. Tait’s ideas concerning 
elementary mechanics were and are abso- 
lutely correct as far as they go, and, after 
agreeing to use the word weight to designate 
the pull of the earth on a body, he never 
reverted to the usage of the grocer and the 
coal man. This is a thing many of our en- 

1 The opening of a discussion of physics teaching 
at the Orono meeting of the New England Section 
of the Society for the Promotion of Engineering 
Education; autumn, 1921. 
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gineering teachers do, and it is a thing many 
of us physics teachers never will do. 

Concerning physics teaching, my own opin- 
ion is that students dislike physics because 
they accomplish so little in the study of it in 
our elementary college courses; and I believe 
that they accomplish little because the simple, 
fundamental mathematical ideas and methods 
which constitute elementary physics are not 
sufficiently stressed in the class room and not 
set forth with clearness and brevity in our 
text-books. 

“The instantaneous acceleration of a body 
is the limit of the ratio Av/At as At ap- 
proaches zero, where Av is the change of 
velocity in time At”; but the limit of Av/At 
is unthinkable unless one knows the manner 
in which Av and At approach zero. Advanced 
students supply this deficiency, as they look 
backwards at such a definition, by thinking 
that they think of the so-called principle 
of continuity! But what is the principle of 
continuity to a beginner? And what is the 
beginner to do? The definition of instantane- 
ous acceleration can not be given either logi- 
cally or intelligibly except in terms of a spe- 
cific algebraic example where the manner in 
which Av and At approach zero is clearly 
evident. I mention this definition of instan- 
taneous acceleration because it is given as 
stated in nearly every physics text known to 
me; and yet we ask why students dislike 
physics. Many physics teachers maintain 
that it is the business of our mathematics 
teachers to clear up all mathematical difficul- 
ties; but I believe, most decidedly, that the 
main business of the physics teacher is to 
cooperate with mathematics teachers in this 
extremely important matter. I am here con- 
sidering mathematics largely as a method of 
thinking, and, surely, if all the difficulties 
in this method of thinking were cleared up 
by our mathematics teachers thére would be 
but little left for us physics teachers to do. 

Let us consider another example. A fluid 
at rest pushes normally on an exposed sur- 
face, or the exposed surface pushes normally 
against the fluid. Most of our physics text- 
books attempt to explain this fact by stating 
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that the shear modulus of a fluid is zero! 
Or by the following pseudo argument: “Tf 
the force exerted on the fluid by an element 
of the surface were inclined to the surface jt 
would have a component parallel to the sur- 
face, and this tangential force would set the 
fluid in motion; therefore, ete., ete.” Now 
it is absurd to say what this tangential force 
will do to the small adjacent portion of the 
fluid without considering the forces exerted 
on the portion by the surrounding fluid, 
Many such pseudo arguments may be found 
in almost any of our physics texts, and I be- 
lieve they account in large part for the dif- 
ficulties our mathematics teachers have in 
the teaching of mathematics. Our physics 
teachers not only do not help in the impor- 
tant matter of mathematical training but they 
sometimes hinder this highly important busi- 
ness. 

But slovenliness in mathematics is not the 
only fault in our physics texts. Many a 
student comes from his boarding house to 
the class room to hear his physics teacher 
formalize about position and displacement, 
although not one of the formalities needs to 
be used, because the student’s already exist- 
ing knowledge of coming and going is fully 
sufficient for everything his physics teacher 
will give him. No wonder that a student 
never goes from the class-room to his study 
to read about position and displacement in 
his physics text, even if there should be the 
grain of a new idea mixed up with the in- 
tolerably stupid and immediately purpose- 
less discussion. 

A young man from the high school is ex- 
pected to be edified by the study in college 
of a physics text which discusses levers of 
the first, second and third classes, which gives 
all the old stuff about “simple machines”; 
and which contains little else that is clear and 
concise and correct and purposeful! 

In the technical school the student is 
scheduled to study such things as water 
wheels, and pumps, and engines, and yet he 
is expected to study a physics text in which 
all these things are set forth, but no more 
completely than in his high-school physics 
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text. This surely is a side-stepping proce 
dure on the part of the physics teacher, be- 
cause the student’s burning need is to be 
trained in mathematical thinking, and it is 
absurd to waste time in any descriptive 
study unless it be with some immediate and 
attainable analytical end in view. 

To illustrate faults of physics teaching by 
examples chosen from mechanics is compara- 
tively easy; but to illustrate by examples 
chosen from the equally important subject 
of electricity and magnetism is very difficult. 
One reason for this difficulty is, of course, 
evident; but, in my opinion, the chief reason 
of the difficulty is that the usual presenta- 
tion of the elements of electricity and mag- 
netism is so bad as to be beyond the range of 
intelligible illustration, so bad as to be actu- 
ally unthinkable! Here is an attempt at an 
example, and I might attempt a great many 
as unthinkable as this! Any wheelbarrow 
pusher may, if he chooses, think that when 
he stops a wheelbarrow he does not simply 
stop it, but he imparts to it an “extra velo- 
city” in a backward direction. No one 
would quarrel with such a wheelbarrow pusher, 
much as one might be tempted to poke fun at 
him. But what of the text-book-writing phys- 
ics teacher who injects into a -many-page 
discussion of self-induction the essentially 
useless idea of “ extra current,” and in a way 
which, when reduced to wheelbarrow lan- 
guage, is exactly equivalent to thinking that 
he thinks that the “ extra velocity ” to be im- 
parted to a stopping wheelbarrow is a for- 
ward velocity! And yet we ask why students 
dislike physics. 

The above examples of unintelligible half- 
way mathematics, of fallacious argument, of 
purposeless formality, of tiresome repetition 
and of easy side-stepping have been chosen 
from the subject of mechanics, and the one 
attempt to illustrate the futilities which or- 
dinarily pass as the elements of electricity 
and magnetism has led us back again to me- 
chanics! Why? Because mechanics is the 
only branch of physics in which a real begin- 
ning has been made in the use of precise ideas 
by common men. 
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I know, from experience, that most of our 
students like physics when the teaching is 
directed insistently towards the development 
and use of precise ideas, and I know that the 
majority of our students can be carried a 
long way in this difficult but highly profit- 
able business. 

But the greatest difficulty in the teaching 
of physics is to persuade the student to study 
his text book, and in the face of this diffi- 
culty physics teaching has degenerated into 
interminable class-room coaching, making our 
teaching not only very exhausting but also 
frightfully expensive, and greatly weakening 
the morale of our students. What are we 
to do about it? 

President Hadley made a statement in a 
brief address before the New Haven Conven- 
tion of this Society in June, which alone 
would justify the Convention if it could be 
taken to heart by our teachers. He said that, 
although at one time, many years ago, books 
were used too much, at least, too slavishly, 
they are now used too little; and the most 
pressing present need in education work is 
to place more dependence on books. What 
are we to do about it? 

No one would wish a student to use a book 
unless he ean be led to use it effectively, and 
the trouble, in physics, at least, is that our 
text-books can not be used effectively. I 
am, of course, familiar with what is usually 
considered to be an effective use of a physics 
text in our non-exacting college courses in 
physics which run largely to appreciation- 
stuff, but I do not consider such use to be 
effective, most emphatically I do not. 

I have discussed college physics teaching 
with a great many men, and when the dis- 
cussion has turned to the question of the 
text book I have always been struck by the 
tendency of those whom I have known to be 
the best of teachers to point out the contrast 
between what they say and do in the class- 
room and what stands in the text-book. 
Most of our physics teachers seem to think 
that a text should be a compendium of all 
the manifold allusions, suggestions, plausi- 
bilities, comparisons, analogies, cross-refer- 
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ences and explanations which enliven the 
recitation and lecture and which serve as 
nothing else can serve to stimulate the stu- 
dent’s imagination: but no student can work 
on such things, and the text-book must be 
something on which he can work. 

The idea is somehow widely prevalent 

among students, and also among teachers, 
that the understanding rather than the 
memory should function in the study of 
physics; but no one can understand any- 
thing until many things are fixed in the 
mind. The student should be required to 
burn into his memory all definitions, all 
statements of principles and laws, all ele- 
mentary proportions with their proofs and 
all important equations with their deriva- 
tions. When he does this he will get a hun- 
dred times as much as he can otherwise get 
from his lectures and recitations, the sum 
total of his effort will be reduced, and his 
worry will cease to exist. 
The most distressing idolatry the world 
has ever seen is the modern, popular, science- 
worship which pays no tithes and takes no 
pains. It is our Great Religion. Its cate- 
chism is science teaching which abhors exac- 
tions; its litany is the semi-serious wail of 
regret of our easier college graduates that a 
silver-spoon smartness was not transmuted 
by a pleasant college course into what they 
conceive the talents of its priesthood to be; 
and its beatitudes are the above-mentioned 
appreciation-stuff which imbues every easy- 
going dilettante with a false sense of under- 
standing the universe and encourages every 
would-be parasite to think exaltingly that 
science is the building of steamships to carry 
him where he has no need to go, of railways 
to bring him things he could do better with- 
out and of airplanes to carry quickly his 
letters which could not lose in meaning if 
their time of transit were to take a thousand 
years! 

Most people think of science in terms of its 
results, chiefly, indeed, in terms of results 
which facilitate joy riding of all kinds, in- 
cluding easy orgies of near-thinking; but 
science is Finding Out and Learning How, 
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its great gift to those of us who live inside 
of its frontiers is an understanding of the 
things which surround us and of the things 
we have to do, and its price is pains. 


SOME STATEMENTS CONCERNING THE TEAOHING op 
PHYSICS 


Arranged to Promote Discussion at the Orono 
Meeting of the New England Section 
of the 8S. P. E. E. 


The teacher must not mistake the fixity of 
an idea as its raison d’étre. As relating to 
ideas fixity and reason are not the same thing, 
especially when it comes to transmitting ideas 
to students. 

The teacher who mistakes fixity for reason 
does not, as a rule, exercise himself greatly in 
his teaching; and the teacher who does put 
energy into his teaching needs, above all things, 
to guard against what may be called the “ illu- 
sion of activity ” which is the feeling that one 
is doing a thing well when one is doing it with 
all one’s might! When a teacher does a lesson 
with all his might, the students may be doing 
nothing at all. 

It is not the teacher’s business to promote the 
use of the metric system, partly because any 
effort he may make in this direction is pretty 
nearly sure to be wasted, and partly because he 
has too much else to do. 

Let the teacher use familiar units wherever 
possible. In mechanics let him use English . 
units and refer briefly to c.g.s. units. In elec- 
tricity and magnetism let him use the uniis 
of the volt-ampere-ohm system wherever these 
units can be used, and let him use the electro- 
magnetic ¢c.g.s. units where it is necessary to 
use them. 

Nothing in the teaching of physics is of 
greater importance than to frame numerical 
problems so that the data as given might be 
determined by actual laboratory test. The con- 
sistent following of this rule will do much to 
develop physical sense in the student; and 
neglect of this rule is sure to leave the student 
“up in the air.” 

Ask a student about the effect of an unbal- 
anced force on a body and he is apt to make the 
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following sounds in answer: eff equals emm 
aye! Do not tolerate the mere reading of an 
equation in answer to a physical question. 

Do not tolerate vague statements. It is 
physically meaningless to say, for example, that 

acceleration is gain of velocity divided by 
time.” The proper statement is that the aver- 
age acceleration of a body during a given time 
is equal to the velocity gained by the body dur- 
ing the given time divided by the time. It is 
meaningless to say that “density is mass 
divided by volume.” The proper statement is 
that the density of a body is equal to the mass 
of the body divided by its volume. 

Require the student to make every statement 
of definition, every statement of principle, every 
explanation of an equation, etc., as relating ex- 
plicitly to a particular condition or thing. 

The natural desire for brevity of statement 
is often allowed to go much farther than the 
elimination of the important element of ex- 
plicitness as above pointed out, and lead to 
complete obscurity of meaning as illustrated by 
the following example: A string 10 feet long is 
tied to a post and a force of 5 “ pounds” is ex- 
erted on the post by pulling the string. This 
force certainly “ acts through a distance of 10 
feet,” and, the work done is 50 foot-“ pounds ” 
because “work is done when a force acts 
through a distance.” This argument is found 
to be acceptable to about 60 per cent. of the 
men beginning a college course in mechanics! 
No! Work is done when a body on which a 
force acts moves in the direction of the force, 
and no dictionary ever defined the word through 
in a way to justify the use of the word to abbre- 
viate this 18-word statement as it is usually 
abbreviated in the study of physics (?) in 
school and college. Language has been devel- 
oped as a medium for dickering, quarreling and 
love-making, and language as used in precise 
physical specifications is always more or less 
awkward and more or less strained; but it is a 
serious mistake to obviate these things by 
using meaningless expressions and phrases. 

I have never talked with an electrical engi- 
neer who retained any helpful knowledge or 
understanding whatever from the study of elec- 
trostatics in his college course in physics; and 
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every electrical engineering teacher will tell 
you that he cannot count on any knowledge or 
understanding, even incipient knowledge and 
understanding, of electrostatics among stu- 
dents who have just finished their college 
course in physics. Ws. S. Frankum 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 





REQUIREMENTS OF A MONOGRAPH 
ON THE CHEMISTRY OF CELLULOSE? 


In a seminar devoted exclusively to the 
chemistry of cellulose certain topical assign- 
ments were made to the students, who, after a 


’ eareful and critical survey of the literature, re- 


ported their findings. The course served to 
emphasize a number of sad facts that are un- 
doubtedly known to all students in the field 
of cellulose chemistry. We were impressed by 
the enormous number of undigested, uncorre- 
lated facts that had been amassed apparently 
as a result of technological studies. We were 
further impressed by the relatively small num- 
ber of fundamental studies (bearing the ear- 
marks of painstaking critique on the part of 
the investigator) that had a direct bearing on 
the constitution of cellulose, and by the amaz- 
ing method of presenting these facts in our 
best English text. It became quite evident as 
our course proceeded, that there was a lack of 
vision in the interpretation of noteworthy re- 
sults in the literature; that little attention had 
been paid to the methods employed or judgment 
exercised by investigators in the experimental 
portions of their work; that scant attention had 
been given to the correlation of isolated experi- 
mental data, and that little differentiation had 
been made between qualitative and quantitative 
data in the formulation of hypotheses. To pre- 
sent the case briefly—it became very apparent 
that a critical monograph in the English lan- 
guage was little less than a necessity. Since 
the close of our seminar, Heuser’s new “ Lehr- 
buch der Cellulose Chemie ” has appeared, and 
this splendid work will receive further men- 
tion. 

A few examples will serve to illustrate the 
various points previously raised. Take the 

1 Read at the meeting of the American Chemical 
Society, New York, September 9. 
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case of the scientific investigations stimulated 
by the mercerization reaction. Since 1850 (or 
thereabouts) a number of investigators includ- 
ing Gladstone,? Vieweg*®, Thiele, Cross,5 and 
others have assigned various formulas to the 
compound (or compounds) that had been 
formed between cellulose and sodium hydroxide 
when concentrated alkali acted upon cotton. 
The existence of such compounds was disputed 
by Hubner and Teltscher® and later by Leigh- 
ton.” From a hasty review it would appear that 
the existence of a definite compound between 
cellulose and sodium hydroxide had never been 
demonstrated, and that alkali cellulose may 
perhaps be attributed to adsorption phenomena. 
Nevertheless, Leighton’s work has not affected 
our interpretation of the constitution of vis- 
cose, which presupposes a cellulose alcoholate, 
(C:H:O0.ONa or some similar compound) which 
then reacts further with CS: to form at the out- 
set of the “ ripening ” process sodium-cellulose- 
xanthogenate, which gradually hydrolyzes with 
the loss of NaOH and CS, until cellulose is 
regenerated. It remains possible of course that 
the xanthogenate reactions given in our texts 
accurately represent the formation of viscose— 
and yet, in the light of Leighton’s investiga- 
tions it is disconcerting to note the quiet as- 
surance and certainty with which this explana- 
tion of the xanthogenate reaction is generally 
accepted. 

A far more striking example of the lack of 
critic and indifference with which experimental 
details are treated in our modern cellulose lit- 
erature is to be found in the case of the hydro- 
lysis of cellulose to glucose. Our literature 
has been replete with confident statements that 
within the limits of experimental error, cellu- 
lose is quantitatively hydrolyzed to d-glucose: 


(C,H,,,0;)n + nH,0 — nO, H,,0,. 
Irvine and Soutar,® however, have justly shown 


2 J. Chem. Soc., 5,17 (1853). 
3 Ber., 40, 3876 (1907). 

4 Chemiker-Ztg., 25, 610 (1901). 

5“¢ Cellulose,’’ p. 23. 

6 J. Soc. Chem. Ind., 28, 641 (1909). 
1 J. Physical Chem., 20, 32 (1916). 
8 J. Chem. Soc., 117, 1490 (1920). 
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that this claim has always been made on the 
grounds of questionable or incomplete experj- 
mental evidence, and that in no case was dex. 
trose or a dextrose derivative isolated in any 
amount approaching the theoretical yield. 
There is no object in reviewing the work of 
Flechig,® Schwalbe and Schultz,!° Willstitter 
and Zechmeister,! or Ost and his co-workers.12 
Such.a review would either show indirect eyi- 
dence or incomplete evidence regarding this 
very fundamental reaction. It is only within 
the past year that Irvine and Soutar them- 
selves* have shown that the above equation is 
substantially correct and that at least 85 per 
cent. of dextrose is formed when cotton cellulose 
is hydrolyzed. They failed to account for less 
than 15 per cent. of the hydrolysis products, 
Irvine’s work is noteworthy in that he isolates 
his compounds in a state of analytical purity. 
His experiments are all quantitative and all of 
his products are definitely identified. The 
judgment and critique exercised throughout 
this study are remarkable, and the research 
must stand as a classical one. It presents a 
marked contrast to the previous investigations 
in the same field. It is furthermore interesting 
to note that whenever the cellulose-dextrose re- 
lationship has been brought into question, the 
question has not been raised as the result of 
some investigators’ lack of critique, but be- 
cause of certain reactions (like the bromo- 
methyl furfural reaction of Fenton and Gost- 
ling) which were themselves far from quanti- 
tative, and the mechanism of which was not 
fully understood. 

During the course of the myriad cellulose in- 
vestigations that have crowded our literature, a 
number of so-called “ compounds” of cellulose 
have been isolated and characterized. Let us 
examine briefly the case of the “ oxycelluloses,” 
compounds obtained by the oxidation of cellu- 
lose. There is no necessity of reviewing the 
methods of formation, or the properties of these 
substances. If we accept Hibbert’s view of the 
constitution of cellulose, the oxidation of cellu- 

-9 Z. physiolog. Chem., 7, 523 (1883). 

10 Ber., 43, 913 (1910). 

11 Ber., 46, 2401 (1913). 

12 Chem. Ztg., 34, 461 (1910). 
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lose might run the entire gamut of hydroxy- 
aldehydes, hydroxyketones, hydroxyacids, keto- 
acids, ete., that could result from a product 
having two secondary and one primary alcohol 
groups for each six carbon atoms. Since the 
oxidation reaction is not infrequently accom- 
panied by hydrolysis, the possible number of 
products is accordingly increased. We have 
here a limitless field for speculation, and can 
think of an indefinite number of oxycelluloses, 
depending upon the type of oxidizing agent, the 
conditions of oxidation, on the amount of ox- 
idation product adsorbed on the residual cellu- 
lose, and possibly on other factors as well. It 
is quite evident that we can hardly hope for a 
homogeneous substance, and it is obvious that 
oxycellulose is a very vague and illusive term. 
It has no particular chemical significance and 
yet it persists in our present-day text-books 
on cellulose. The term “ hydrocellulose ” and 
“cellulose hydrates” enjoy a similar distinc- 
tion. The former has been shown to be a mix- 
ture of hydrolytic degradation products of 
cellulose and cellulose itself. Whereas the lat- 
ter (in many cases at least) appears to be cellu- 
lose itself—changed physically it is true—but 
hardly meriting the term applied to it. 

I might continue further and point out the 
incongruities in our literature on lignocellulose 
and the other so-called “ compound celluloses,” 
or the ever-shifting meaning of the term cellu- 
lose itself when applied to a substance other 
than the seed hairs of the cotton plant. Further 
reference is unnecessary however. It is quite 
clear that we have certain chemically meaning- 
less but highly respected terms in our cellulose 
literature, that the results of numberless ex- 
periments remain uncorrelated with the prop- 
erties of the typical cellulose and that our 
cellulose literature is becoming increasingly 
unwieldy. I hasten to add, however, that in 
certain quarters this lack of critique and cohe- 
sion is rapidly being remedied—and it is in 
these quarters that our monographers should 
seek their inspiration. 

To my mind, the primary objects of any 
monograph on cellulose are: (1) to stimulate 
further research along scientifically profitable 
channels; (2) to present the literature in such 
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a way that the reader may have a reliable means 
of knowing whether or not previous statements 
can be accepted without reservation; (3) to 
present the data with a view towards giving the 
reader a comprehensive survey of the cellulose 
field without losing him in a maze of detail; 
(4) to pave the way for a more satisfactory 
definition of the term cellulose. 

To gain these objectives, the author should 
remain uninfluenced (whenever necessary) by 
the orthodox procedure of previous writers, and 
should approach his problem in an essentially 
modern spirit. He must effect a liaison between 
some of the hitherto isolated facts in cellulose 
chemistry. He should use the greatest critical 
ability at his command, and give weight to re- 
sults of those investigators who have used 
proper critique in their own work. Further- 
more, he should select his material in such a 
way that with slight revision and proper addi- 
tions, the work would remain a standard book 
of reference for a number of years to come. 

It is quite possible to cleverly compile into 
a scholarly treatise (or series of treatises) a 
mass of detailed information—but such a 
volume would hardly meet our requirements. 
We need a critical compilation—sugges- 
tively written—that will give due weight to 
important qualitative reactions of cellulose 
and to the results of quantitative studies as 
well. The danger of formulating hypotheses 
on the basis of purely qualitative reactions 
should be constantly kept in mind. Articles 
in which unwarranted conclusions have been 
drawn without sufficient data, or in which 
the critic of the investigator is questionable 
should be subordinated or entirely deleted. 
Many of the vague terms now in common 
usage in the cellulose literature should be re- 
defined or excluded. 

Technological aspects of cellulose chemistry 
deserve no place in such a monograph. Para- 
doxical as it may seem, such a volume should 
in the end prove more serviceable and sug- 
gestive to the cellulose industry than would 
one which is diluted with references to the 
technological processes. This is especially 
true since we are already in possession of 
some noteworthy monographs in which these 
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technological processes have been compiled 
with the greatest patience and industry. 

At the outset it would be advisable to pub- 
lish only one monograph dealing with cellu- 
lose chemistry. It would be unfortunate if 
the society published a series of separate 
monographs on such subjects as (let us say) 
cellulose hydrates or oxycellulose. If one 
monograph cannot be made the joint work 
of two authors (an organic and a physical 
chemist), it might be well to have two 
monographs, one on the “chemistry of cel- 
lulose,” and one on “cellulose as a colloid.” 
Needless to say these books should supple- 
ment each other. I can not help feeling that 
an extended series must lead us into the same 
difficulties that we have encountered in the 
past, and I do not think that such a series 
would prove a good investment. Certainly 
the details in a number of volumes of an ex- 
tended series would be obsolete in a compara- 
tively short time. A carefully written volume 
of 300-400 pages with a properly classified 
bibliography should serve our purpose better 
than would an entire series. 

I claim no originality for the ideas set 
forth nor are they Utopian. They form the 
basis of Heuser’s recent “ Lehrbuch der Cel- 
lulose Chemie.” From the standpoint of the 
organic chemist, Heuser’s Lehrbuch is the 
best monograph in its field. Unfortunately 
it was published several months too early to 
include the results of Hibbert’s and Irvine’s 
work on cellulose and Haworth’s work on 
cellobiose, and it suffers accordingly. Heuser 
has written with a clear vision of the require- 
ments of a modern monograph on cellulose. 
His writing is singularly free from circum- 
locution and from perplexing detail. He de- 
velops his subject matter clearly and logic- 
ally. He has, however, omitted full reference 
to the modern work on the colloidal chemistry 
of cellulose, an oversight that should be cor- 
rected in any American monograph. 

Summary.—(1) We require a monograph 
on the chemistry of cellulose that briefly and 
critically presents the most noteworthy re- 
sults in the cellulose field. (2) The mono- 


graph must be more than a painstaking com- 
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pilation. (3) It should carefully select the 
literature dealing with the most important 
reactions of cellulose as well as the results 
of the more recent researches on the physical 
properties of cellulose. (4) It should be 
written to stimulate fundamental research. 
(5) It should be free from inconsequential 
or meaningless terms and hypotheses. 


Louis E. Wise 


N. Y. Stare CoLuece or Forestry, 
Syracusgz, N. Y. 





EUGENICS—THE AMERICAN AND Nor. 
WEGIAN PROGRAMS 


Dr. Jon Atrrep Msgen, recognized by the 
Norwegian Government as the leader in 
eugenic and hygienic reform, issued from the 
Winderen Laboratorium, May, 1908, the fol- 
lowing “ Program for Race Hygiene”: 


NEGATIVE Race HYGIENE, (a) Segregation (neg- 
ative colonization system) for feeble minded, 
epileptics and similar physically and mentally erip- 
pled individuals, obligatory for drunkards, habitual 
criminals, professional beggars and all who refuse 
to work. (b) Sterilization. No compulsory steri- 
lization in general. Certain types of criminals who 
wish to escape segregation should be given an 
opportunity to be sterilized. 

PosITIVE RACE HYGIENE. (c) Biological Enlight- 
enment. Education of women in school and univer- 
sity should be changed from the present masculine 
system to one adapted to the female intellect and 
mind. Biology (renewal of the family), chemistry 
(nourishment of the family), and hygiene (protec- 
tion of the family) should be chief subjects (obli- 
gatory), from the preliminary class in the boarding 
school to the university.—Race biology in school and 
university institute for genealogical research. State 
laboratory for race hygiene. (d) Taaz-, Wage- and 
Colonization-system in favor of families, maternity 
insurance and other protective measures of prenatal 
kind. Positive colonization system. Regressive tax 
and progressive wage system for heads of families. 

PROPHYLACTIC Race HyGiENg. (¢) Combating 
racial poisons: industrial poisons, especially lead 
and lead compounds; pathological poisons, especially 
syphilis; narcotic poisons, especially aleohol. (1) 
Prophylaxis of race illnesses and race anomalies as 
a state function. (2) Health declaration before 
marriage. (3) Class-system and progressive taxa- 
tion for alcoholic liquors. (f) Crossings betweea 
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distant races should—until we have collected more 
knowledge—be avoided. 


Doctor Mjgen has requested the writer to 
add his comments and to epitomize the situa- 
tion in America. The writer has sent the 


following reply: 

In general I approve of the Program for 
Race Hygiene issued from the Winderen Labora- 
torium in May, 1908, under Dr. Jon Alfred Mj¢en, 
but I would like to add that there are special as- 
pects of the problem as presented in America. 

(a) Education.—The aspect of the race hygiene 
or eugenics movement which interests us most with 
respect to the United States of America is popular 
education. Legislation, both positive and negative, 
in this country will be of little avail unless sup- 
ported by widespread popular knowledge and popu- 
lar sentiment. When we witness the amazing prog- 
ress that has been made in this country during the 
last twenty-five years regarding personal hygiene 
and especially the manner in which the discoveries 
of Pasteur, of Koch, of Lister, of Dakin, Carrel and 
others have become matters of common knowledge 
and practise among the people, we should not de- 
spair of creating similar widespread reform in 
family life through popular education. In fact an 
excellent beginning has been made in our schools 
and colleges towards both positive and negative 
race hygiene. Matters which were not considered 
proper even to mention twenty years ago are now 
simply and naturally spoken of as being of very 
great importance to the future of the race. 

(b) State Legislation—Many of the American 
state governments have become suddenly aroused to 
the fact that money which should be devoted to 
education, to publie utilities, to sound and healthy 
amusement of our population, is diverted to the 
humanitarian care of members of society who are 
of no service to the state and who, unless cared for 
and segregated, are actually a menace to the state 
as well as a very serious economic loss. 

(c) Immigration.—The American political prin- 
ciple that all men are created free and equal, while 
designed to indicate that all men should have equal 
rights before the law, has been interpreted to mean 
racial equality in intellectual, spiritual, moral, and 
physical endowment; investigations made durin 
the World War struck a very hard blow to a 
American optimism. We discovered, for example, 
that our people, on the average, had lost two and a 
half inches in stature since the Civil War; that 
taces like the English, the Irish, and the Scotch, 
coming from a similar geographic region, show 
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marked inequality in intelligence. At the very bot- 
tom of the list stand certain races from central 
Europe which have been coming to America in 
enormous numbers. It is facts of this kind, brought 
by anthropologists to the attention of the Ameri- 
ean Congress, which have led to a very careful sur- 
vey and restriction of immigration. 

(d) The Outlook.—While we are aware that we 
are rapidly losing some of the best elements of our 
old American stock, which is being replaced in some 
regions by very inferior stock, we do not regard the 
outlook as discouraging, provided we act imme- 
diately, without prejudice, and openly, and make 
our strongest appeal to national sentiment. Amer- 
ica has shown over and over again that she can 
make any sacrifice, and make it very quickly, if she 
is assured that the sacrifice is necessary for the 
preservation of her institutions on which the com- 
mon safety and welfare depend. Consequently this 
is no time for discouragement, but the time for a 
very sirofig appeal to the patriotism of our people. 


At a meeting of the members of the Inter- 
national Commission, namely, Leonard Dar- 
win (President of the first Congress), Lucien 
March (representative of the French Govern- 
ment), Raymond Pearl (of Johns Hopkins 
University), Charles B. Davenport (of the 
Carnegie Institution of Washington, Cold 
Spring Harbor, New York), in consultation 
with ten leading representatives from other 
countries and from the United States, an 
ad interim committee was appointed to con- 
tinue the work of the Congress until a 
permanent American committee could be 
selected by the main International Commis- 
sion, which has its seat in London. In this 
connection the following letter was addressed 
by the writer to Professor Irving Fisher of 
Yale University: 

October the eleventh, 
Nineteen hundred twenty-one 


You will recall that the Congress authorized the 
appointment of an ad interim committee to carry 
on the work in America prior to the appointment 
by the International Commission. I have consulted 
with Major Leonard Darwin and Dr. Jon Alfred 
Mj¢en on this subject and they agree with me that 
the wisest choice we could make of a Chairman is 
Professor Irving Fisher of Yale University. The 
ad interim committee will then be composed as fol- 
lows: 
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Irving Fisher, Chairman, of Yale University, 

Charles B. Davenport, Vice-Chairman, of the Car- 
negie Institution of Washington, Cold Spring 
Harbor, N. Y., 

Harry Olson, Judge of the Municipal Courts of 


Chicago, Illinois, 

Madison Grant, Chairman of the New York Zoo- 
logical Society, 

C. C. Little, Secretary, of New York, Secretary of 
the Second Eugenics Congress. 

We shall thus have different sections of the coun- 
try well represented; we shall profit by the legisla- 
tive experience of Mr. Grant and Judge Olson and 
the expert scientific knowledge of Drs. Davenport 
and Little. As soon as the Eugenics Exhibit closes 
at the American Museum, the offices may be trans- 
ferred to the American Eugenics Record Office at 
Cold Spring Harbor. 

The present executive committee will disband as 
soon as the costs of the Congress are adjusted and 
the publication of the volume of papers and pro- 
ceedings is arranged for. 

I have appointed the following Committee on 
Publication of the Proceedings of the Second Inter- 
national Congress: 


Charles B. Davenport, Chairman, 
Clark Wissler, American Museum of Natural His- 


tory 
H. H. Laughlin, American Eugenies Record Office, 


Cold Spring Harbor, N. Y., 
Henry Fairfield Osborn, ex-officio. 


It is estimated that the publication will cost be- 
tween $5,000 and $10,000, and I am writing to each 
of the great Foundations, namely, Carnegie, Rocke- 
feller, and Commonwealth, asking for assistance, as 
the executive committee still has to raise a consider- 
able sum to cover the expenses of the Congress. 


According to the above terms it is proposed 
to actively disseminate the very valuable in- 
formation contained in the seventy scienti- 
fic papers and addresses presented to the con- 
gress by leading experts, also to provide for 
the continuation of the eugenics propaganda 
throughout the country. The writer retires 
from further active participation in this 
work in order to resume other duties. All 
inquiries should be addressed either to the 
Chairman, Vice-Chairman, or Secretary of 
the ad interim committee. 

Henry Farrrietp Osporn, 
President, Second International 
Congress of Eugenics 
New York, 
October, 1921 
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SAMUEL STOCKTON VOORHEES 


On the evening of September 23, at Portland, 
Maine, died Samuel Stockton Voorhees, Engi- 
neer Chemist of the Bureau of Standards, in 
the fifty-fifth year of his age. To a host of 
friends his passing brings personal sorrow be. 
cause of loss of one endeared to them by his 
genial and manly qualities and deep regret that 
the chemical profession should be prematurely 
deprived of the services of a man so well in- 
formed and broadminded, whose conduct was 
always guided by high ideals. 

Voorhees was born at Springfield, Ohio, 
January 15, 1867, his parents, of old American 
stock, being John Hunn and Elizabeth Aston 
(Warder) Voorhees. He studied at Lehigh 
University, in the class of 1888 without gradu- 
ating and then took a special course in chem- 
istry at Columbian (now George Washington) 
University, in Washington, D.C. He married 
in 1895 Laura Toucey Kase, of Danville, Pa., 
who with three daughters survive. 

His first professional services were with the 
Cambria Iron Company, at Johnstown, Pa., 
and the Pennsylvania Railroad, at Altoona, Pa. 
In the employ of the latter he had the good 
fortune to be associated with the lamented Dr. 
Charles B. Dudley, a past president of the 
American Chemical Society, whom he always 
held in grateful remembrance. He there also 
formed lasting acquaintance with men who 
have risen to prominence in the railroad world. 
It was with two of them and other friends that 
he undertook the vacation trip to the north 
woods of Maine, where an illness from which 
he had long suffered developed to such an ex- 
tent that he had to be removed under great 
difficulties to a hospital in Portland, where 
within a week he underwent two operations, 
from the second of which he was unable to 
rally. 

Voorhees’s railroad experience was continued 
during 1896 to 1899 with the Southern Railway 
Company at Washington, D. C., and Alexan- 
dria, Va., and from 1899 to 1901 with the New 
York Central and Hudson River Railroad, at 
Albany, N. Y. : 

The fifteen years of practical knowledge 
acquired in industrial fields fitted him admi- 
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rably for the government service into which he 
now entered and in which he remained during 
the rest of his life. From 1901 to 1908 he was 
engineer of tests in the office of the supervising 
architect of the Treasury Department and con- 
tinued that work until 1910 after it was taken 
over by the Technologic Branch of the Geolog- 
ical Survey. In 1910 this service was trans- 
ferred to the Bureau of Standards, where it has 
since remained. 

Voorhees was at the time of his death a 
member of the American Chemical Society, the 
American Association for the Advancement of 
Science, the Washington Academy of Sciences, 
the Biological Society of Washington, the 
American Society for Testing Materials, and 
the International Association for Testing Ma- 
terials. He was long a member also of the 
Society of Chemical Industry. In the Amer- 
ican Society for Testing Materials he was most 
active, serving a term as vice-president and 
frequently on committees, participating in the 
preparation of many reports. It is upon these 
reports and the very many that he rendered in 
government service that Voorhees’s professional 
reputation chiefly rests. His long and varied 
experience in the fields of railroad and struc- 
tural supplies gave him a practical knowledge 
and a grasp of the applications of those ma- 
terials such as few men possess. 

Associated as I was with him for over eleven 
years at the Bureau of Standards, where he was 
in charge of a section of the chemistry division, 
I bear glad testimony to his intense loyalty to 
our government and to his unflagging zeal and 
industry on its behalf. To aid the government, 
the public and the industries was his constant 
aim. I also wish to acknowledge my own in- 
debtedness for the strong support and wise 
counsel that were ever at my service. His loss 
left a void in the Bureau of Standards that will 
be hard to fill. 

The social side of Voorhees was strongly de- 
veloped. He was an active member of the Cos- 
mos Club of Washington, enjoyed the company 
of others and contributed to their enjoyment, 
whether as genial entertainer or attentive lis- 
tener, always the courtly gentleman. His dis- 
position was most kindly, and any friend or 
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neighbor in trouble or sickness was sure of his 
solicitous attention. Voorhees was an ardent 
fisherman, and it was with evident anticipa- 
tions of a good time with the finny tribe that 
he set out on his trip to the Maine woods. His 
last note to me from camp, however, raised 
forebodings as he told of his inability to join 
in the sport he so enjoyed. Peace to the spirit 


of a fine man and a faithful friend. 
W. F. Hittesranp 





SCIENTIFIC EVENTS 
SYNTHETIC ORGANIC CHEMICAL MANUFAC- 
TURERS’ ASSOCIATION OF THE 
UNITED STATES 

REPRESENTATIVE manufacturers of synthetic 
organic chemicals met at Washington on Oc- 
tober 28 and 29 to effect a comprehensive na- 
tional organization of the several closely re- 
lated lines of manufacture included in this 
branch of chemical industry. 

The name of the new organization is Syn- 
thetic Organic Chemical Manufacturers’ <As- 
sociation of the United States. Its purposes, 
as set forth in the Constitution adopted, are 


To advance the science of organic chemistry by 
encouraging the manufacture in the United States 
of all kinds of organic chemicals; to cooperate with 
the various agencies of the Government of the 
United States in its efforts to develop, improve and 
render serviceable a complete organic chemical in- 
dustry; to promote cordial relations between Amer- 
ican concerns and individuals engaged in the pro- 
duction and use of organic chemicals; to afford 
means for the dissemination of scientific knowl- 
edge; to promote the highest scientific and business 
standards in relation to the industry; and generally 
to take such collective action as may be proper for 
the establishment and perpetuation of the organic 
chemical independence of the United States of 
America, 

The association is subdivided into four sec- 
tions—Dyestuffs, Pharmaceuticals, Intermedi- 
ates and Fine Organic Chemicals—each sec- 
tion having a vice-president, a secretary and 
an executive committee. The administration 
of the association is in the hands of a board 
of governors, consisting of the president, the 
four vice-presidents, and ten members nomi- 
nated by the sections. 








486 


The following officers were elected: 


President : Chas. H. Herty, formerly editor of the 
Journal of Industrial and Engineering Chemistry. 

Vice-Presidents: C. N. Turner of the Dyestuff 
Section; Herman Seydell of the Pharmaceutical 
Section; S. W. Wilder of the Intermediate Section; 
B. 'T’. Bush of the Fine Organic Chemical Section. 

Members of the Board of Governors: R, 8. Bur- 
dick; R. C. Jeffeott; August Merz; M. R. Poucher; 
P. Schleussner and F. P. Summers, 


The remaining four members of the Board 
of Governors, one from each section, will be 
elected later. The president and the four vice- 
presidents are ex-officio members of the board 
of governors. 


THE EDITORSHIP OF THE “JOURNAL OF 
INDUSTRIAL AND ENGINEERING 
CHEMISTRY ” 

Mr. Harrison E. Howe has been elected to 
succeed Dr. Charles H. Herty as editor of the 
Journal of Industrial and Engineering Chem- 
istry and director of the A. C. S. News Serv- 
ice, which are conducted by the American 
Chemical Society. Dr. Charles L. Parsons, of 
Washington, secretary of the society, states 
that Mr. Howe has accepted the positions. 

Mr. Howe was graduated from Earlham 
College and the University of Rochester. As 
chief chemist of the Sanilac Sugar Refining 
Company, in like capacity with the Bausch 
and Lomb Optical Company of Rochester, 
New York, and as manager of the commer- 
cial department of A. D. Little, Incorporated, 
of Boston, and manager of the Montreal of- 
fices of that organization, he became familiar 
with the broadest phases of industrial chem- 
istry. In the war he was consulting chemist 
of the nitrate division of the Ordnance Bu- 
reau of the United States Army. Until his 
election to his present position Mr. Howe 
was at the head of the division of research 
extension of the National Research Council. 
He writes extensively for magazines on ap- 
plied chemistry and is the author of a re- 
cently published popular work, “The New 
Stone Age.” 

Dr. Herty resigned the editorship to which 
Mr. Howe succeeds to accept the presidency 
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of the newly formed Synthetic Organic Chem. 
ical Manufacturers’ Association of the United 
States, which has opened offices on the 34th 
floor of the Metropolitan Tower at No. 1 
Madison Avenue. Dr. Herty’s career in chem. 
ical journalism has been varied by many pub- 
lic activities. By special appointment of 
President Wilson he went to Paris in 1919 as 
the representative of the United States in the 
matter of the distribution of German dyestuffs 
under the economic clauses of the Peace 
Treaty. Dr. Herty was also chairman of the 
committee of the American Chemical Society 
advisory to the Chemical Warfare Service, 
member of the dye advisory committee of the 
Department of State, and chairman of the ad- 
visory committee of the National Exposition 
of Chemical Industries. Before beginning this 
work, Dr. Herty had been a professor in chem- 
istry at the University of Georgia and at the 
University of North Carolina. In his new po- 
sition he will devote himself to the develop- 
ment of American synthetic organic chemical 
industry. 


DIRECTOR OF THE HARVARD COLLEGE 
OBSERVATORY 


As was noted last week in Science, Dr. 
Harlow Shapley, formerly of the Mt. Wilson 
Solar Observatory at Pasadena, Cal., and for 
the past eight months observer at the Harvard 
College Observatory, has been appointed di- 
rector of the Harvard Observatory. That post 
has been vacant since the death of Professor 
Edward C. Pickering in 1919. 

An article in the Harvard Alumni Bulletin 
states that Dr. Shapley was born thirty-five 
years ago at Nashville, Miss. He studied at 
the University of Missouri, and received the 
degree of Ph.D. at Princeton. From 1914 
until last spring, when he came to Harvard, 
he was attached to the Mt. Wilson Observa- 
tory. 

At Mt. Wilson he perfected methods of 
measuring star distances photometrically, and 
applied these methods to the problem of the 
distances and structures of the great star- 
clusters. His work has given a new percep- 
tion of the size of the stellar universe, and 
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shown that it is at least a thousand times 
larger than it was thought to be before the 
distances to the clusters were measured. Dr. 
Shapley has discovered, furthermore, that the 
sun is not at the center of the sidereal uni- 
verse, a8 was formerly supposed, but several 
hundred quadrillion miles away from it. 

Dr. Shapley’s studies of the famous star- 
cluster in Hercules known as “ Messier 13” 
have proved that this cluster has a diameter of 
more than two and a half quadrillion miles, 
and contains probably more than 50,000 stars, 
each of them intrinsically brighter than the 
sun. His researches have also played a large 
part in establishing the fact that the great 
star-clusters are found only at immense dis- 
tances from the plane of the galaxy, or Milky 
Way, but appear to be falling into it. Dr. 
Shapley’s hypothesis is that the Milky Way 
itself may be composed of former star-clusters 
which have dissolved. 

Dr. Shapley is also known as an entomol)- 
gist, and has done interesting work in investi- 
gating the ants of the California mountains. 
He discovered that the speed at which these 
creatures move depends on the temperature, 
and that for some species the time of run- 
ning through a “ speed-trap,” as shown by the 
stop-watch, gives the temperature of the sur- 
rounding air within one degree. He found 
that the ants went twelve times as fast at 100 
degrees as at 50 degrees. 

Professor Solon I. Bailey, who has been as- 
sociated with the Harvard Observatory for 
more than thirty years and has been Acting 
Director since the death of Professor Picker- 
ing, expects to leave Cambridge within a few 
months for Arequipa, Peru, to take charge of 
Harvard’s South American astronomical sta- 
tion there and place it again on a productive 
basis after a period of dormancy due to war 
conditions. He will resume his observations 
on the variable stars in southern clusters. 


A SOUTHERN FOREST EXPERIMENT 
STATION 
Durinc July a new forest experiment sta- 
tion was established by the Forest Service of 
the U. S. Department of Agriculture, with 


SCIENCE 


487 


headquarters, for the present, at New Or- 
leans, La. Experiments will be conducted in 
the large and important timber region extend- 
ing from eastern Texas, through Louisiana, 
Arkansas, Mississippi, Alabama, Georgia, 
Florida, to the Carolinas. Mr. R. D. Forbes, 
until recently superintendent of forestry for 
the Conservation Commission of Louisiana, 
has accepted the directorship of the station. 
Mr. Lenthall Wyman, formerly a member of 
the Forest Service in Arizona and Montana, 
and more recently in the State Forester’s of- 
fice in Texas, will be one member of the staff. 
Mr. W. R. B. Hine, a recent graduate of the 
Cornell School of Forestry, is the second mem- 
ber. One vacancy in the technical staff re- 
mains to be filled. 

The importance of this region, in which 
large areas of land are suitable only for grow- 
ing timber, makes the establishment of this 
station, to work out the best methods of 
producing, growing, and protecting the for- 
ests, particularly opportune. Such important 
and valuable species as longleaf, shortleaf and 
loblolly pines, and cypress amply justify a 
considerable outlay to insure their perpetu- 
ation and increase their production. 

The establishment of the Southern Forest 
Experiment Station was made possible by a 
small increase in the appropriation for the 
investigative work of the Forest Service for 
the present year. It is not sufficient to per- 
mit the construction of buildings and labora- 
tory facilities, and it is planned for the first 
year to concentrate on field work in the most 
urgent problems. 


ORGANIZATION FOR RESEARCH AT THE 
PENNSYLVANIA STATE COLLEGE 

THE members of the American Association 
for the Advancement of Science at the Penn- 
sylvania State College, State College, Pa., 
held a meeting on November 2. Dinner was 
served at the University Club to about thirty 
members. The speaker was Dr. L. R. Jones, 
professor of plant pathology of the Univer- 
sity of Wisconsin and chairman of the Di- 
vision of Biology and Agriculture of the Na- 
tional Research Council. His theme at this 
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meeting was “ Organization for Research,” in 
which he developed the idea of scientific re- 
search as a public service, not only in time 
of war but in time of peace as well, using the 
University of Wisconsin as an example of a 
state university functioning as a great public 
service institution through research work for 
the public good. He further showed how the 
modern state university is distinguished from 
the academy, the earlier type of educational 
institution, from the college, the modern in- 
stitution which has replaced the academy in 
the matter of instruction, and from the mod- 
ern endowed university, by the enlarged pro- 
gram of research for the public good which 
distinguishes the state university. Dr. Jones 
suggested as a means of fulfilling this public 
trust at state institutions the organization of 
“research committees” and “faculty subject 
groups” which are formed without regard 
to collegiate divisions. These are definite 
means of promulgating throughout the insti- 
tution the relative importance of research as 
compared with other lines of activity and of 
emphasizing research as a much needed form 
of public service. 

At the meeting it was voted by the mem- 
bers to petition the national council for a 
charter to form a local branch to be known as 
the Pennsylvania State College Branch of the 
American Association for the Advancement 
of Science. The purpose of the organization 
is to promote and stimulate research in the 
institution. 


SIGMA XI LECTURES AT YALE 
UNIVERSITY 

AT a meeting on November 8 of the Yale 
Chapter of the Society of Sigma Xi, which 
was addressed by President James R. Angell 
of the University, announcement was made 
of a series of lectures to be given under the 
auspices of the Yale Chapter on the general 
topic of “The evolution of man.” The lec- 
turers and their subjects are considered of 
such general interest that it has been decided 
to hold the series this year in Lampson Ly- 
ceum, and to invite the public to attend the 
lectures without charge. 
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The first lecture of the series will be given 
on the evening of December 2, on “ The anti- 
quity of man,” by Professor Richard S. Lul! 
of the university faculty. The following are 
the subjects of the succeeding four lectures, 
which will continue through the month of 
March: 


The natural history of man—Professor H. B, 
Ferris. 

The evolution of the nervous system of man—Pro- 
fessor G. H. Parker. 

Societal evolution—Professor A. G. Keller. 

The direction of evolution—Professor Edwin G. 
Conklin, 
It is expected that the 1921-22 lectures un- 

der the auspices of the Society of Sigma Xi 

will, as in the past, be published by the Yale 


University Press. 





SCIENTIFIC NOTES AND NEWS | 


As a memorial to the late Edward C. Pick- 
ering, for forty-two years director of the 
Harvard College Observatory, it is proposed 
to erect near Cambridge an astronomical ob- 
servatory, whose work will be largely con- 
cerned with the study of variable stars. 


Dr. Harvey Cusnine, of Harvard Univer- 
sity and the Peter Bent Brigham Hospital, 
was elected president of the American College 
of Surgeons at its recent meeting in Phila- 
delphia. 


Tue Franklin Institute of Pennsylvania has 
awarded its Howard N. Potts gold medal to 
Dr. E. V. McCollum, professor of chemical 
hygiene in the School of Hygiene and Public 
Health of the Johns Hopkins University. The 
medal is awarded “for distinguished work in 
science or the mechanic arts,” and was pre- 
sented by the institute in recognition of a 
lecture on “ Nutrition and physical efficiency,” 
delivered before its members in 1920. 


Sm J. J. THomson succeeds Sir Richard 
Glazebrook as president of the Institute of 
Physics, London. 

TuHE Royal Society of Edinburgh has elected 
as president Professor F. O. Bower. The vice- 


presidents are Sir G. A. Berry, Professor W. 
Peddie, Sir J. A. Ewing, Professor J. W. 
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Gregory, Major-General W. B. Bannerman 
and Dr. W. A. Tait. 


We learn from Nature that Professor Léon 
Fredericq is to be presented with a medallion 
in recognition of his distinguished services as 
professor of physiology for fifty years in the 
University of Liége. The presentation will 
take place this month, when his son will take 
the chair which Professor Léon Fredericq 
has held so long. . 


THE quinquennial prize for the best work 
in medical sciences, offered by the Brussels 
Academy of Medicine, has been awarded to 
Dr. A. Brachet, professor of anatomy and 
embryology of the University of Brussels, for 
his contributions to topographical anatomy. 


THE Italian Society of Internal Medicine 
at its eighteenth congress in Naples on Oc- 
tober 26, celebrated the ninetieth year of 
Professor Cardarelli, and the fortieth year of 
Professor Maragliano’s work as teacher. These 
physicians are the directors of La Riforma 
Medica, one of the chief medical journals 
published in Italy. 


Proressor P. GutTHNICK has been appointed 
director of the Babelsberg Observatory in suc- 
cession to the late Herman Struve. 


Ernest P, BICKNELL, who has been repre- 
senting the Red Cross abroad, has been ap- 
pointed American National Red Cross Com- 
missioner for Europe. 


Dr. H. C. Dickinson, chief of the automo- 
tive investigations division of the Bureau of 
Standards, has been granted a leave of ab- 
sence to become director of research for the 
Society of Automotive Engineers. He will 
continue to assist in the work of the bureau 
in a consulting capacity. 


SECRETARY OF LaBor Davis has appointed a 
special committee to consider the welfare of 
immigrants coming through the principal 
ports of entry of the United States. The mem- 
bers are: Fred OC. Croxton, chairman of the 
Ohio Council of Social Agencies; Miss Julia 
Lathrop, former head of the U. S. Children’s 
Bureau; Miss Lola D. Lasker, of New York. 
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Dr. Witrrep H. Oscoop has been appointed 
curator of the department of zoology in the 
Field Museum of Natural History. 


A GEOLOGICAL party of four, consisting of 
Professors R. A. Daly and Charles Palache of 
Harvard University, Professor G. A. F. Molen- 
graaf of the University of Delft, Holland, and 
Dr. F. E. Wright of the Geophysical Labora- 
tory, Carnegie Institution of Washington, will 
spend the coming winter in southern Africa. 
in a geologic and petrologic study of the 
Bushfeld igneous complex in Transvaal. 


THE council of the California Academy of 
Sciences announces the appointment of Dr. 
Barton Warren Evermann as director of the 
new Steinhart Aquarium. The duties of this 
position will be in addition to those of direc- 
tor of the Museum of the California Acad- 
emy of Sciences, which Dr. Evermann has 
held for many years. It was through Dr. 
Evermann’s interest in fishes and aquariums 
that the late Mr. Ignatz Steinhart was in- 
duced to give to the California Academy of 
Sciences $250,000 for the construction and 
equipment of a public aquarium building in 
San Francisco. The council has selected Mr. 
Alvin Seale to be superintendent of the 
aquarium. For several years Mr. Seale was 
director of fisheries of the Philippine Islands. 
He also planned the Manila Aquarium, of 
which he was director during his several years’ 
residence in the Philippines. He will be on 
duty throughout the period of construction 
and thereafter. The aquarium will be situ- 
ated in Golden Gate Park, San Francisco, 
immediately adjoining the present museum of 
the academy. 


Tue new hospital of the Manchester and 
District Radium Institute was opened on 
October 7, by Lord Derby. It is the first 
hospital in England to be used exclusively 
for radium treatment. 


Bert Houmes Hire, chief chemist of the 
Virginia Experiment Station since 1895, pro- 
fessor of agricultural chemistry in the Uni- 
versity of West Virginia since 1898, has died 
at the age of fifty-five years. 
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Miss Eunice Rockwoop OBER zy, librarian 
of the Bureau of Plant Industry of the De- 
partment of Agriculture since 1908, whose 
knowledge of the organization and relations 
of phytopathological literature was probably 
unique, died suddenly at her home in Wash- 
ington on the morning of November 5. 

JoHN AUGUSTINE ZAHM died in Munich, Ba- 
varia, of pneumonia, on November 11. Dr. 
Zahm was born in Ohio and graduated in 
1871 from Notre Dame, with which university 
he was connected for many years as head of 
its scientific department, as curator of its mu- 
seum, and then as president of the board of 
trustees. He was the author of numerous 
books concerned largely with the relations of 
science to religion. 

Dr. Emm A. Buppe, the German electrical 
engineer, died recently at the age of eighty. 
He was president of the International Electro- 
chemical Commission, succeeding Dr. Elihu 
Thomson. 

THE president and council of the Royal 
Society, London, announce that, in view of 
the economic condition of the country, the 
anniversary dinner of the society will not 
be held this year. 


UNIVERSITY AND EDUCATIONAL 
NEWS 





Sm Epwarp ALLEN Brotuerton, Bt., M.P., 
has given £20,000 to the University of Leeds 
for the development of bacterial study and 
research, more particularly in the interests 
of public health. 

A verpict of $25,000 damages has been ren- 
dered against Cornell University in the action 
brought by Louise Hamburger ’20. In making 
his charge to the jury, Justice Kellogg said 
that the verdict to be given rested upon one 
point only, as to whether the university was 
negligent in employing a small boy in the 
chemistry stock-room. A motion for retrial 
has been made. 

R. S. Lowe, of the Nitrate Division of the 
Ordnance Department of the Army, has been 
appointed dean of the department of chemical 
engineering of the University of Cincinnati. 

C. R. Atnen, formerly dean of the school 
of engineering, Institute of Technology, 
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Detroit, has accepted an appointment as dean 
of the college of engineering, Ohio Northern 
University, Ada, Ohio. 

Amone changes in the medical faculty at 
Yale are: Dr. Francis G. Blake appointed 
John Slate Ely professor of medicine; Dry. 
Edwards Albert Park, professor of pedi- 
atrics; Dr. Arthur M. Morse, professor and 
head of the department of obstetrics and 
gynecology; Dr. John T. Peters, Jr., associ- 
ate professor of medicine and Dr. Albert T. 
Shoal, associate professor of pediatrics. Dr. 
Samuel C. Hardey, associate professor of 
surgery, has been placed in charge of the 
surgical department of the school. 

Dr. Lansinc S. WELLs, until recently a 
research chemist with the Barrett Company, 
Frankford, Philadelphia, Pa., has accepted an 
appointment as assistant professor of organic 
and physical chemistry, Montana State Col- 
lege, Bozeman. 

Proressor H. C. PLummer, F.R.S., has been 
appointed professor of mathematics of the 
Ordnance College, Woolwich, England. 


At the opening of the winter session of 
St. Andrews University, Scotland, the newly 
appointed professor of chemistry, Dr. Robert 
Robinson, F.R.S., and the newly appointed 
professor of bacteriology, Dr. William J. 
Tullock, were inducted into their respective 
offices. 





DISCUSSION AND CORRESPONDENCE 
LATITUDE AND VERTEBRE 


To THe Epitor or Science: In Science for 
December 26, 1919, is a suggestive note by 
Mr. A. G. Huntsman on the problem of 
“Latitude and Vertebre” among fishes, 4 
problem of reality and importance which I 
have thus had mostly to myself, and to which 
I have failed to find a solution. As Mr. 
Huntsman observes, not only have the north- 
ern species a progressively increased number 
of vertebre, but a similar variation may occur 
within the limits of the species itself. In 
the flounder, Hippoglossoides platessoides, the 
northern examples have most vertebre, while 
in the herring—Clupea harengus, the num- 
bers of vertebre decrease in passing from the 
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open sea, dense, saline and cold, to the Baltic. 
For this reason Mr. Huntsman suggests that 
the density of the surface water in which the 
eggs develop may be a decisive element. 

In this connection, I may add a few addi- 
tional data. In the group of Rock Cod or 
Rose-fish (Sebastinew), the northern genera 
(Sebastes, Sebastolobus) have twenty-nine to 
thirty-one vertebre, the tropical forms nearest 
related twenty-four, and the intermediate 
group of many species on both sides of the 
Pacific (Sebastodes and its allies) were sup- 
posed to have twenty-seven. 

In verifying this statement I find that four 
of the more primitive of these forms (Sebas- 
todes paucispinis, S. goodet, Rosicola pinniger 
and R. miniatus, have but twenty-five vertebre, 
while all the others examined have twenty- 
seven as supposed, and the metameres in the 
very young are also twenty-seven. 

Hitherto the extinct species of this tribe 
have remained unknown. I have, however, 
lately discovered three Miocene species, which 
ought to throw light on the problem. At any 
rate they show that the variation is of long 
standing. 

Two fossil species with thirteen dorsal 
species, Rixator porteousi and R. inezia, re- 
lated to Sebastodes goodei, have, like the 
latter species, twenty-four vertebre, besides 
the last one which supports the hypural. 
This is evidence so far as it goes that the 
smaller number (with greater individual de- 
velopment of the bones) is very ancient. 
Nearly all the spiny-rayed shore fishes of the 
present day have twenty-five. 

But another fish of this type—also Miocene 
(Sebastavus vertebralis), has thirty-two verte- 
bre. The relation of this species to existing 
forms is not close, nor is it well made out. 
All three of these Miocene species are found 
in deposits made in shallow, sheltered bays, 
in a temperate climate. As Mr. Huntsman 
observes, “A fruitful field for investigation 
is open in this direction.” It should appar- 
ently involve both embryology and paleontol- 
ogy, as well as the study of adult fishes and 
their distribution. 

Davin Starr JORDAN 
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ABSTRACTS AND TITLES OF SCIENTIFIC 
ARTICLES FROM THE LIBRARIAN’S 
STANDPOINT 

To tHE Eprror or Science: In his article 
on “Scientific Abstracting” in Somnce for 

“ber 30, Mr. Fulcher emphasizes the 
point that the time of research men should 
be conserved for their actual research by 
facilitating for them in every way the secur- 
ing of the scientific information already pub- 
lished. No one would dispute this statement, 
and its truth is becoming increasingly strik- 
ing as the mass of literature yearly accumu- 
lates, but it is suggested that from his list 
of the agencies contributing to this end as 
a part of what he calls “our scientific in- 
formation service” Mr. Fulcher has omitted 
a very necessary and important agency, 
namely, the scientific library. A library of 
a scientific institution has no other purpose 
than to collect and make available the litera- 
ture on the subjects of interest to that insti- 
tution, and anything which facilitates this 
work is ultimately of benefit to the investiga- 
tors. There is no one to whorh abstracts 
such as those pled for by Mr. Fulcher would 
be of greater help than to the scientific libra- 
rian or bibliographer. As he points out, it is 
impossible to rely on titles alone to show the 
variety of information contained in an arti- 
cle, so that it is necessary for a librarian 
compiling a subject catalogue to glance through 
each article so that he may be sure it is 
entered under all the subjects of which it 
treats. Abstracts in the form described, with 
the italicized paragraph headings and sub- 
titles would suggest at a glance possible sub- 
ject headings, and in the case of articles in 
highly specialized subjects would frequently 
suggest headings which, without the abstract, 
only the specialist would recognize as being 
desirable. 

Speaking of this, the present writer has 
thought for a long time that it would be well 
for persons interested in increased economy 
and efficiency in the recording of scientific 
data to give the form of titles for periodical 
articles careful consideration. No title can, 
of course, describe all the contents of an 
article, but many could easily be more de- 
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scriptive than they are and contain informa- 
tion essential to a cataloguer or investigator, 
frequently obviating the necessity of an ex- 
amination of the article itself to discover 
what it is really about. Take, for instance, 
titles like the following: “A spot disease of 
cauliflower,” “ Known species of smut on a 
new host,” “A dangerous potato disease.” 
Each of these titles shows in a general way 
what the article in question is about, but no 
one of them gives information essential for 
assigning subject headings, yet in each case 
this might have been done, still keeping the 
title concise and short. The title “A spot 
disease of cauliflower” omits the very im- 
portant information that this is a new di- 
sease assigned to a new bacterial pathogene 
which is described in the paper, while “A 
spot disease of cauliflower caused by Bacter- 
ium maculicolum n. sp.” gives the essential 
information and is not objectionably long. 
The title “ Known species of smut on a new 
host ” might much better be written “ Cin- 
tractia leucoderma on a new host, Cyperus 
gatesii,’ and “A dangerous potato disease” 
—‘“ A dangerous potato disease due to Rhi- 
zoctonia violacea” or “A dangerous Rhizoc- 
tonia disease of potatoes.” 

It may be difficult to assign satisfactory 
titles for articles on abstract subjects whose 
terminology is not definitely fixed, but in 
cases such as those mentioned above it is a 
simple matter to compose a clear and definite 
title giving the specific facts dealt with in 
the paper. The more definite titles would 
save time in the library not only in catalog- 
ing and bibliographical work, but would fre- 
quently prevent the necessity of the library’s 
procuring a journal for an investigator on 
the chance that an article contained therein, 
whose title may have been seen in a catalog 
or list, may be on a subject in which he is 
interested. A clear and definite title shows 
at a glance whether the article should be read 
by an investigator working on a certain sub- 
ject, while an ambiguous or indefinite title 
puts him under the necessity of looking up 
many articles only to find that they are not 
on his subject. 
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It would seem, therefore, well worth while 
for the National Research Council, or what- 
ever agency is formulating the directions and 
rules for the preparation of analytic ab- 
stracts, to include with these directions for 
the preparation of titles for scientific arti- 
cles. There are many points in addition to 
those which have been mentioned here, 
which should be considered, such as, for in- 
stance, the relation of the title of a prelimi- 
nary abstract to the title of the complete paper 
appearing later, giving the same article in 
different journals different titles, the publish- 
ing of different articles on the same subject 
with identical titles, or, the continuation of 
an article with a title different from that 
of the first installment. 

Eunice R, Oseriy 


LIBRARY, BUREAU OF PLANT INDUSTRY, 
U. 8. DEPARTMENT OF AGRICULTURE 


LONGITUDINAL ELECTROMAGNETIC FORCES 
To THE Epitor or Science: Last spring the 
writer sent a note to one of our well-known 
and carefully edited scientific journals for 
its correspondence column, announcing briefly 
that there are a number of good reasons for 
concluding that the old belief (expressed by 
Maxwell) that electromagnetic forces can act 
only perpendicularly to a conductor and 
never in the direction of its axis, seems to be 
wrong, and if so, it should be corrected. 

The “advisers” of the editor on subjects 
pertaining to physics, recommended that the 
note “ought not to be published” as it was 
“so subversive of long-established principles.” 
Five weeks later, the editor returned the note 
unpublished. 

Physicists who have a more progressive 
spirit and may, therefore, be interested in 
such “ heresies,” and who are not hide-bound 
by beliefs whose chief qualification is the 
age of those beliefs, will find this subject 
more fully discussed by the writer in an 
article in the Journal of the Franklin Instt- 
tute for November. This is also a carefully 
edited scientific journal, and one of its “ ad- 
visers” on physical subjects (one of our lead- 
ing physicists) recommended that “it is wel! 
worth publishing.” 
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Thirteen years ago, the writer described 
an experiment in which the result was the 
direct opposite to that called for by reading 
on it one of the most prominent of the laws 
stated by Maxwell. The proposed paper de- 
scribing it was rejected by one of our lead- 
ing societies on the ground that if true 
(which was very easily demonstrated) it was 
such a serious matter to refute one of Max- 
well’s laws that it ought to be kept a secret! 
Tt is needless to say that the writer published 
it; broad-minded electro-physicists have ac- 
cepted this correction of that law. 

Let us hope that our younger physicists 
will be more progressive and will develop 
the true scientific spirit of desiring to be 
corrected when it can be shown that what 
they teach their students is wrong. 

Cart Herina 


PHILADELPHIA, 
November 1, 1921 


THE SCIENTIFIC BUREAUS OF THE 
GOVERNMENT 

To THE Epiror or Scrence: Since my re- 
turn to Washington from my summer’s field 
work my attention has been called several 
times to circulars which have been sent 
broadcast throughout the country by Mr. 
Arthur MacDonald, The Congressional, Wash- 
ington, D.C., recommending the reorganiza- 
tion of all of the government scientific 
bureaus under the direction of the Smith- 
sonian Institution. While the institution ap- 
preciates the confidence in it implied by his 
suggestion, I desire to point out that his 
scheme is entirely impracticable and was not 
suggested or authorized by the Smithsonian 
Institution, with which Mr. MacDonald is 
not connected in any way. 

I shall be glad if you will have the good- 
ness to publish the above in Science, in order 
that your readers may understand thoroughly 
that the institution is in no way responsible 
for this propaganda. 

Cuaries D. Watcort, 
Secretary 
THE SMITHSONIAN INSTITUTION, 
November 5, 1921 
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QUOTATIONS 
MEETING OF THE AMERICAN ASSOCIATION 
IN CANADA 


Tue American Association for the Ad- 
vancement of -Science is to hold its annual 
meeting in Toronto this winter. The rules 
of the association, recently revised, give the 
term “ American” a Continental instead of 
a national connotation, so that the visit to 
Canada will be regarded as a normal rather 
than as an extra-territorial event. There is 
thus a departure from the constitutional pre- 
cedent of the British Association and of its 
French and German parallels. These bodies 
are national, although they welcome foreign 
guests, and have occasionally paid visits to 
foreign countries. Were the matter politi- 
eal, difficult questions might arise with re- 
gard to the proposed visit of the British As- 
sociation to Toronto in 1924. The former 
visits of the British Association to Montreal 
and Toronto, and later to South Africa and 
Australia, were regarded as not different in 
kind from visits to Edinburgh or to Bourne- 
mouth. The formation since then of a South 
African Association for the Advancement of 
Science would certainly not place any ob- 
stacle in the way of another British visit to 
the Cape. The inclusion of Canada in the 
American sphere similarly should not affect 
the prospects of future visits of the British 
Association. It is all to the good that science 
should prefer geographical to political fron- 
tiers. We confess to a feeling of envy, how- 
ever, when we read of the concessions made by 
American railways to science. The utmost ef- 
forts failed to extract from the British rail- 
ways such reductions in fare to members of the 
British Association going to Edinburgh as 
they readily concede to pleasure parties and 
week-end excursions. The railroads of Amer- 
ica are acting differently. Reduced rates for 
visitors to the Toronto meeting have been 
granted by all the railways of Canada and 
by those covering practically all the New 
England and Atlantic Coast States down to 
Virginia, and by those serving Ohio, Indiana, 
Michigan, and Illinois. Other concessions are 
expected, and so far as the railway journey 
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is concerned, scientific men throughout the 
vast continent will be given every induce- 
ment to attend the Toronto meeting.—The 
London Times. 





SCIENTIFIC BOOKS 


Text-Book of Geology. By Amapgus W. 
GraBavu. Two volumes. Part 1, Genera] 
Geology, 864 pages, 734 text figures; Part 
2, Historical Geology, 976 pages, 1980 text 
figures. D. C. Heath & Co. 


A text-book in science may be written, like 
other books, for name and fame; or to set 
forth new truth; or for desired remuneration 
(which may be in inverse ratio to value); 
or simply because the author can not help it. 
This latest ambitious addition to geologic 
literature is another expression of the mental 
activity and scientific industry of the author, 
as it is his third important and voluminous 
work within a few years. In 1909-1910 he 
published, in conjunction with H. W. Shimer, 
two handsome volumes on “ North American 
Index Fossils,” covering only the inverte- 
brates, with 1762 pages and profusely illus- 
trated. In 1913 he produced another origi- 
nal work, “ Principles of Stratigraphy,” with 
1185 pages. This latest, if less original, work 
is even more voluminous. 

Facing the writer are several shelves filled 
with the antiques of English and American 
geologic literature, text-books and treatises 
dating back to the early part of the last cen- 
tury. The striking comparison between the 
old and new invites a brief homily on the 
development of American geology, as illus- 
trated by the text-books. 

These oldest books are amusing and piti- 
ful in their diminutive size, narrow scope, 
queer ideas, and their occasional illustra- 
tions of exceeding crudity. If Somnoe ad- 
mitted pictorial illustrations a comparison of 
the old cuts with modern engravings of the 
same subjects would show the progress of 
graphic art. The older books antedate photo- 
graphy, which has been the greatest aid in 
study of nature. 

Many of the old books have a theologic 
flavor, and some close with a pious exhorta- 
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tion. Beginning with Leibnitz (1646-1716) 
the writers sought to harmonize the facts of 
the new science with ancient Hebrew phi- 
losophy, and in particular tried to prove that 
Moses really meant “day” when he wrote 
it (in English). While there are yet people 
who give to old Hebrew literature more 
credence than to modern science, the time 
has gone by when American authors of scien- 
tifie works have to defer to superstition. 

Geology as a recognized branch of study 
in the schools is less than a century old. As 
a systemized branch of science and a part of 
general culture of the educated man geology 
began with Charles Lyell. His masterly 
writings (1830-1857) proved the continuity 

zie processes and set the standard for 
geologic literature. Previous to about 1840 
American students relied chiefly on English 
works, or on American reprints. As late as 
1837 Edward Hitchcock republished Dela- 
Beche’s “ Researches in Theoretic Geology,” a 
small octavo of 342 pages and with no illus- 
trations. 

The oldest American text-book in this file 
is a little duodecimo of 122 pages, with 17 
pages of index and errata, by W. W. Mather, 
entitled “Elements of Geology for the use 
of Schools,” date 1833. This has a very few 
small diagrammatic illustrations. The writer’s 
copy has pasted in the front cover a printed 
commendation by B. Silliman, of date June 
18, 1834. 

Two other old books are “ Outlines of Geol- 
ogy,” 1837, 384 pages, by J. L. Comstock; 
“Elements of Geology,” by Charles A. Lee, 
1839, 375 pages. 

The second period of American geologic 
literature (1841-1860) began with Edward 
Hitchcock’s “Elementary Geology,” 1841. 
For two decades this was the American au- 
thority, and by 1860 it had run to the 30th 
edition, with 424 pages. The publication of 
a number of volumes by other authors sug- 
gests the stimulus to scientific study. Three 
of these had the favorite title “ Elements of 
Geology ”; by Samuel St John, 1851 (334 
pp.); Justin R. Loomis, 1852 (198 pp.); 
Ayonzo Gray and O. B. Adams, 1853 (354 
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pp.). “A familiar Compend of Geology” of 
150 pages by A. M. Hillside is dated 1859. 

The contents of these old books usually 
justify the modesty of their titles. 

The third period of text-book evolution 
(1860-1904) began with Ebenezer Emmons’s 
“ Manual of Geology,” 1860. This had only 
997 pages, but included many illustrations. 
Indeed, this was the first book to make very 
large use of illustrations. 

But in a few years Emmons’s excellent work 
and the other books were displaced by the 
masterly “ Manual of Geology” by James D. 
Dana. This was true to its title, for that 
time. The first edition, 1862, had 798 pages 
and 984 illustrations. The fourth edition, in 
1895, had 1087 pages and 1575 illustrations. 
All the geologists of the period including the 
older geologists now living were “ brought 
up” on Dana’s Manual. To meet the de- 
mand for a small text Dana published in 
1863 his “ Text-Book,” which was revised in 
1897 by W. N. Rice. 

The most popular work during this period 
for class-room use and as a treatise for 
general reading was Joseph LeConte’s “ Ele- 
ments of Geology,” first published in 1878. 
In LeConte’s picturesque style, with profuse 
new illustrations, and emphasizing mountain 
structure and other features of the western 
part of the continent, it held the field for 
three decades, with several revisions; and it 
is yet in demand, although badly out of date 
on many topics. LeConte’s “Compend,” 
with 399 pages, appeared in 1884. 

During the later years of this period 
several smaller texts appeared; by N. S. Sha- 
ler, “ First Book in Geology,” 1884 (255 pp.); 
Angelo Heilprin, “ The Earth and Its Story,” 
1896 (267 pp.); R. S. Tarr, “ Elementary Ge- 
ology,” 1897 (499 pp.); W. B. Scott, “An 
Introduction to Geology,” 1897 (578 pp.). 
Some popular works or treatises were: Louis 
Agassiz, “Geological Sketches,” 1866; Alex- 
ander Winchell, “Sketches of Creation,” 
1870; “Sparks from a Geologist’s Hammer,” 
1870; “ World Life, or Comparative Geology,” 
1883; T. Sterry Hunt, “Chemical and Ge- 
ological Essays,” 1875; J. W. Dawson, “ The 
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Story of the Earth and Man,” 1873; N. S. 
Shaler, “ Aspects of the Earth,” 1889. 

The year 1883 marks an epoch in American 
geology, in the organization of the Geologi- 
cal Society of America, and the beginning of 
a periodical devoted entirely to geology. The 
American Geologist was founded and con- 
ducted by N. H. Winchell and existed to 
1905, making 36 volumes. The Journal of 
Geology, published by the University of Chi- 
cago, began its excellent work in 1893. 

The next commanding work, in succession 
to Hitchcock, Dana and LeConte, was the 
three volumes of T. C. Chamberlin and R. 
D. Salisbury, in 1904-1906, aggregating 
2,000 pages. This may be regarded as intro- 
ducing the fourth and present period of 
American geologic literature. 

Other excellent text-books of later years are 
the following, omitting titles; J. C. Branner, 
(a syllabus) 1902; W. H. Norton, 1905; Eliot 
Blackwelder and H. H. Barrows, 1911; Cham- 
berlin and Salisbury (single volume), 1914; 
L. V. Pirsson and Charles Schuchert, 1915 
(1051 pp., 522 figures); W. J. Miller, 1916 
(covering only historical geology); H. F. 
Cleland, 1916. 

The above relates only to general geology, 
but the volume of earth-science literature has 
been increased by superior text-books in eco- 
nomic or industrial geology, and in physi- 
ography. The great mass of publication by 
the national and state surveys does not be- 
long in this review. 

Recurring now to the work in hand; it is 
in many respects an excellent presentation of 
geology to date. The writer has good liter- 
ary style, direct and lucid. Most topics are 
well handled and many are treated with full- 
ness and in a masterly way. This is especially 
true of sedimentation problems, of paleozoic 
stratigraphy, and of the historical part in 
general. 

The illustrations are profuse and usually 
pertinent. The portraits of eminent geolo- 
gists of former times will give the student a 
more lively human element. The paleogeo- 
graphic maps, in Part II., are drawn in clear 
outline, and interesting comparison will be 


SRI ERE TRINNY 


& 
& 
E 
£> 
ey 
i 
& 
fi 
% 
E 
at 
5 
& 
hy 
£ 





496 SCIENCE 


made with the maps by Schuchert, and by 
Chamberlin and Salisbury. Some of the old 
and crude woodcuts that have done service 
in the literature for over half a century 
might be honorably retired; for example, 
Figs. 79, 128, 311, 593. 

The publisher’s part has been well done. 
More care in the matter of ink and press- 
work might improve the quality of the half- 
tones, some of which are poor. 

In the order of topics the author does not 
follow the usual practise of beginning with de- 
scription of geologic processes open to observa- 
tion, surficial geology, but uses the philosoph- 
ical or deductive order of cause and effect. 
Three short chapters on the nature and scope 
of the science are succeeded by chapters on the 
materials composing the earth’s crust, miner- 
alogic and chemic geology, and voleanism. This 
is discussed in the interesting preface. 

The many subjects in dynamic and struc- 
tural geology are covered in the remaining 14 
chapters of Part I.; the author’s more original 
matter being on saline deposits (Chapter 11) ; 
organic deposits (Chapters 12, 13); and on the 
deposition, classification and structure of the 
clastic rocks (Chapters 16-18). 

Historical Geology, Part I1., does not offer 
much opportunity for any original treatment. 
The life history of the past is well emphasized. 

The author is strong on classification and 
terminology, and in consequence of his refined 
classification some topics are subdivided and 
treated under different heads. For example, 
glaciers are discussed in at least four places in 
the first volume. The student who wishes to 
find what the book contains on a subject may 
have to consult the index many times. 

A favorite subject of the author is the prob- 
lems of sedimentation; marine transgression 
and regression, overlap and offlap, origin of 
saline deposits, etc. He discusses these in a 
masterly way. But he does not clearly distin- 
guish between accepted fact and his own plaus- 
ible philosophy. An elementary text-book in 
science should contain very little beyond estab- 
lished fact and generally accepted principles. 
In a comprehensive work like this, intended for 
advanced students, new theories and perhaps 
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even subjects under sharp discussion may be 
admitted, but such should be distinctly stated 
as tentative. This matter needs to be specially 
guarded by an author who is active‘in scientific 
debate. It will be recognized as bad form for 
an author to use a text-book for propaganda, 
Students should realize that scientific truth 
comes by observation and experiment, not by 
mere thinking. Theorizing is helpful ag it 
points the way for induction. Grabau’s discus- 
sion of sedimentation, especially as it relates to 
Paleozoic stratigraphy, will provoke debate and 
will be stimulating to advanced students. 

The work makes very large use of foreign 
material and of illustrations from foreign liter- 
ature. Indeed, on many topics the description 
of foreign features and phenomena is in excess, 
The work should be a satisfactory text for 
European students. But American students 
will be disappointed in the meager discussion 
and illustration of some interesting features of 
American geology. Some topics having very 
inadequate treatment, as noted in the rapid re- 
view, are: American geysers with only a few 
words, but four pages, including four cuts, of 
geysers in general; two pages on petroleum and 
rock gas; the glacial lakes and tilted shorelines 
in the basin of the Great Lakes and the Hud- 
son-Champlain valley receive only a few lines 
(page 695) ; only three pages on coal; only four 
lines to drumlins. 

What may be regarded as a defect in the 
work is the entire absence of references to the 
geologic literature. Some reference to the more 
important articles on topics only briefly dis- 
cussed in the work would be very useful to 
the reader. And for subjects on which other 
authorities may differ references to the litera- 
ture are necessary for impartial study. 

The work is too full and too large to be used 
as a text for beginners. The author evidently 
had laboratory use in mind. Only the test of 
actual use can prove its value in competition 
with other excellent works. The time has 
passed when all of geologic general science, 
even for our continent, can be usefully gath- 
ered into one or two volumes. That was fairly 
done by Dana, fifty years ago. Fifteen years 
ago Chamberlin & Salisbury had to make three 
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volumes. .A present-day book for beginners 
should contain little more than the basal prin- 
ciples and the more striking and interesting 
facts and illustrations. For advanced work 
special treatises on separate branches of the 
science are desirable. Already the economic or 
industrial geology has been divorced from gen- 
eral study. The same is true for earth forms 
or physiography; and partially for paleon- 
tology. Further differentiation may cover 
dynamics and geophysics; surficial processes; 
sedimentation and structure; meteorologic and 
glacial geology; with perhaps later division of 
the historical. ; 

Grabau is now in China, as professor of 
paleontology in the University of Peking, 
and Paleontologist to the Chinese Geological 
Survey, and we may anticipate further en- 
richment of geologic literature from his proli- 
fic and facile pen. 

H. L. Famcuitp 


SPECIAL ARTICLES 
A PRECISION DETERMINATION OF THE 
DIMENSIONS OF THE UNIT CRYSTAL 
OF ROCK SALT 

ALL measurements of X-ray wave-lengths 
and of crystal structures depend ypon the solu- 
tion of the atomic marshalling of some crystal 
and a caleulation of the dimensions of the 
fundamental unit of that crystal in terms of its 
mass and density. The crystal most used in 
this connection is rock salt (NaCl). It is the 
purpose of this note to give the side of the unit 
cube of NaCl in terms of the most accurate 
data available. 

The NaCl crystal was early shown by Bragg 
to be a cube, alternate corners of which are 
occupied by Na, the remaining corners being 
occupied by Cl. Since one half of one Na and 
one half of one Cl are each associated with one 
unit ube, the mass of the unit must be 


1/2[ANa + Aci] m, 
where ANa is the atomic weight of Na, 
Ac! is the atomic weight of Cl, 


m is the mass in grams associated with 
one unit of atomic weight. 
The 1919 International Table of Atomic 
Weights gives 
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ANa = 23.00 
Aci = 35.46 

If these values should be wrong by .01 the 
error would be less than .05 per cent. in each 
case. 

m is most easily found as e/F where e is the 
charge on the electron, F is the Faraday 
constant in electrolysis. Millikan! gives e as 
4.774 K 10-1° Abs. E. S. units of charge with a 
maximum error of .1 per cent. 


This gives e=log™ 19.20176 
= 1.591 X 10? absolute 
coulombs. 
Vinal and Bates,? of the Bureau of Stand- 
ards give 


F (Iodine) = 96,515 
(Silver) = 96,494 





Mean = 96,505 international coulombs. 


They have determined the absolute coulomb 
as being .004 per cent. greater than the inter- 


national coulomb, and recommend the value in ~ 


absolute coulombs, 
F = 96,500 


The maximum error is .01 per cent. 
From the above 


m == e/F = log-1 24.21723 
= 1.649 « 10-24 gms. 


The density of NaCl is given by Zehnder 
(1886) as 2.188, by Retgers (1890) as 1.167, by 
Krickmeyer (1896) as 2.174 and by Gossner 
(1904) as 2.173. Gossner’s work® seems to have 
been done with special care. He measured 
eleven artificial crystals of NaCl, obtaining 
densities ranging from 2.171 to 2.175. His 
measurements on natural crystals gave 2.173. 
Taking these results in connection with those 
of Krickmeyer, we may assign to NaCl a den- 
sity of 2.173 + .002, thus giving a maximum 

1R. A. Millikan, ‘‘ A new determination of EZ, N, 
and related constants,’’ Phil. Mag., 34, 1917. 

2G. W. Vinal and S. J. Bates, ‘‘ Comparison of 
the silver and iodine voltameters, and the determi- 
nation of the value of the Faraday,’’ Bull. Bureau 
of Standards, 10, 425, 1914. 

3B. Gossner, ‘‘ Untersuchung polymorpher Kor- 
per,’’ Zeit. f. Kryst., 38, 132, 1904 
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error of .1 per cent. It should be understood 
that this density refers to measurements at 
room temperature. The coefficient of expansion 
of NaCl is given by the Smithsonian Tables as 
40 < 10, so that a variation of 10°C. in 
either direction from normal room temperature 
would make an error of less than .05 per cent. 
in the side of the cube. 

The volume of the unit cube of NaCl is 
therefore 


Mass ran 
v= Density — log-1 23.34600 
== 22.182 x 10-24 ee. 
and the side of the unit cube is 


d = log-1 8.44867 
= 2.810 X 10-8 em. 


Even if all the values entering into this result 
were in error to the maximum amount, and all 
in such a direction as to affect the final result 
in the same sense, the change in the value 
of d would be less than .1 per cent. 

For purposes of reference, the table below 
gives the logarithms of the interplanar dis- 
tances of a simple cube of side log-! .44867 and 
the actual distances to three decimal places. 
These lines are all found in the powder diffrac- 
tion pattern of NaCl. The additional lines of 
the face-centered cube of Cl ions (d= 5.620) 
are not included in the table as they are too 
faint to measure easily on a film and are there- 
fore useless for calibration purposes. 


Plane Log Distance Distance 
BEERS Cine ee ye a ra 44867 2.810 
BER ie, .29816 1.987 
| RS ee ae eee .21011 1.622 
FE, ee orca 14764 1.405 
LER SSC Re .09919 1.257 
BREEDS Sa A Seca .05960 1.147 
kg) BPRS Sas 1.99713 .993 

211 - 

100 (3) ‘ctr 1.97115 .936 
O08 wii kis ceeieees ax 1.94867 889 
OR CEE, 1.92798 847 
EE CR ia teen celine ves 1.90908 811 
OS ci ciesnee 1.89170 .779 
RR MMe EE it gC 1.87561 751 
WOO 8) i. oso ca ceeuks 1.84661 .702 

410 ~ 

Tee ee 1.83345 681 

411 7.82104 662 
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PO ss ch eee 1.80930 645 
Cees peer 1.79816 .628 
OP cnc sc . cdtaomabniee 1.78756 613 
WD sictin Brack cb-kalsn's oakbE Ls 1.77746 .599 
Saenger rime ea 1.75857 574 

ten re ee 1.74970 562 


Wueeter P. Davey 
GENERAL ELECTRIC COMPANY, 
ScuHEnrctapy, N, Y. 





THE AMERICAN ELECTROCHEMICAL 
SOCIETY 


SOCIAL EVENTS, LECTURES 


It was generally conceded by all in attendance at 
Lake Placid that a most unique meeting place had 
been selected for a Fall meeting. Through the 
courtesy of the Lake Placid Club their recreation 
facilities were placed at the disposal of our mem- 
bers and afforded excellent opportunities for taking 
part in golf, tennis, motoring and mountain hiking. 

A great deal of the success of the meeting is due 
to Mr. W. M. Corse, who spared no effort as acting 
chairman of the arrangements committee. 

On Thursday, September 29, at 9 a.m., the 
fortieth General Meeting of the Society was called 
to order by President Acheson Smith, who then in- 
troduced Dr. Melvil Dewey, founder and president 
of the Lake Placid Club. Dr. Dewey cordially wel- 
comed our members and mentioned several points 
of interest that everyone should see while at Lake 
Placid. The reading and active discussion of 
papers followed this talk and were continued in the 
mornings of the next two days, the features of 
which were respectively the symposiums on Non-fer- 
rous Metallurgy and Electrodeposition. 

The boat ride, on Thursday afternoon, comprising 
a round trip on Lake Placid, was enjoyed by each 
of the 48 persons on board. 

A brief history of the Lake Placid Club was out- 
lined by Dr. Dewey in a short talk preceding the 
lecture on ‘‘ Chemistry and the Stars ’’ by Profes- 
sor Harlow Shapley. With the aid of lantern slides 
Professor Shapley presented a very interesting 
account of the stellar universe and of the work 
being done at the Mt. Wilson Observatery. 

Friday afternoon. A mountain hike up Mt. Mac- 
Intyre was a thrilling experience for all in the 
party. The club lodge at the base of this peak was 
reached by motor car through 10 miles of winding 
roads. An unusual rain storm prevailed before the 
party had reached the halfway mark, but this was 








NovemBer 18, 1921] 


no obstacle in the way of seven or eight who finally 
succeeded in reaching the summit. 

On Friday evening Dr. Dewey gave a number of 
illustrations on ‘‘ How English ean be made the 
world language by removing the chief obstacle in 
learning it.’’ This talk was followed by an illus- 
trated lecture on ‘‘ The practise of forestry on 
national forests,’’ by Col. T. 8. Woolsey. Col. 
Woolsey has been connected with U. 8. Forest 
Service and his various slides were very interesting. 

Mr. Arthur Delroy very cleverly explained how 
character is read from hands and handwriting, and 
gave illustrations of how the ‘‘ impossible ’’ or 
magic trick was performed on the stage. ~ 

Later in the evening an informal dance closed the 
social events of the meeting. 


TECHNICAL SESSIONS 


Each of the three technical sessions was attended 
by a number of members and guests who took active 
part in discussing the papers presented. The result 
was that the proceedings, carried out according to 
schedule, were lively as well as interesting. 

The Thursday morning session was filled by read- 
ing and discussion of papers: 

Experiences with alkaline and alkaline earth 
metals im connection with non-ferrous alloys: 
CHARLES VICKERS. Sodium appears to have a 
negative value for copper, but seems to be superior 
to phosphorus in deoxidizing bronze. Calcium, of 
the alkaline earth metals, appears valueless in pro- 
ducing sound copper castings. As a deoxidizer, cal- 
cium is best adaptable when combined with an acid 
element, as silicon, and is further improved when 
combined with a third element. 

The electrolytically produced calcium-barium-lead 
alloys comprising Frary metal: W. A. Cowan, L. D. 
Srmpkins and G. O. Hiers. This paper presented 
by Mr. Hiers described the development of Frary 
Metal and its production by electrodeposition from 
a mixture of calcium and barium chlorides over a 
bath of molten lead as cathode. The properties of 
Frary metal are compared with those of other bear- 
ing metals. As a bearing metal it has desirable 
hardness and strength at elevated temperatures. 

The electrolytic corrosion of lead-thallium alloys: 
CoLIn G, Fink and ©. H. Evprinez. Presented by 
Dr. Fink. Anodic corrosion losses in an acid cop- 
per sulfate electrolyte containing nitric and hydro- 
chlorie acids are reduced by using lead-thallium 
alloys. A minimum loss of 1.2 lb. per 100 lb. of 
copper deposited resulted with a lead anode con- 
taining 10 per cent, Tl and 20 per cent. Sn. 
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A new theory of the corrosion of tron: J. NEw- 
TON FRIEND. An auto-colloidal catalytic theory, 
which postulates the corrosion as starting by the 
formation of colloidal ferrous hydroxide. This by 
contact with the air forms hydrated ferric hydrox- 
ide which in turn is alternately reduced by contact 
with iron and oxidized by contact with air, thus 
continuing the corrosion. 

Rust prevention by slushing: Haakon SrTyvkgt. 
An extended research which shows that for protec- 
tion against rust by greases a thorough cleaning of 
the steel parts by an aqueous solution is essential; 
an oil emulsion which leaves an oil film for short 
time protection is preferable. Such emulsions pro- 
tect against rust. 

Transformer oil sludge: C. J. RopmMan. Of the 


three types of transformer oil sludge (asphaltic, 


soap and carbon), the asphaltic is the most general 
form and is the oxidation product of an attackable 
oil. It collects upon the active parts of trans- 
former. The soap sludge forms slowly and is diffi- 
cult to remove by filtration, The carbon sludge is 
caused by electrical breakdown. 


The electrolysis of organic compounds: RAYMOND 
Freas. The author endeavors to encourage further 
research of organic compound electrolysis. The dis- 
cussion, limited to electro-reduction processes, pre- 
sents the factors influencing the relative velocities 
of reaction, and despite their great number it is 
maintained possible to secure selective reduction 
electrolytically. A convenient experimental arrange- 
ment is described. 


Electrolytic oxidation of the leuco-base of mala- 
chite green: ALEX. Lowy and E. H. Havx. That 
the dye stuff malachite green can be produced by 
electrolytic oxidation of the leuco-base is set forth 
in a series of experiments, The highest dye yield 
resulted with uranyl sulphate as catalyst, platinum 


cathode, and nichrome gauze anode in dilute sul- 


phuric acid solution, at 85° C. 

The electrolytic dissociation of cyanamide and 
some of its salts in aqueous solution: N. KAME- 
YAMA. The degree of dissociation and of hydro- 
lysis of sodium and calcium cyanamide was deter- 
mined; from this the dissociation constant was 
calculated and the mobility of the cyanamide anion 
estimated. 

Electrolytic production of sodium perborate: P. 
C, AuseaaRD. After presenting a detailed account 
of the work by Arndt and by Valeur, the author re- 
lates the results of his experiments and their appli- 
eation to larger scale production. 
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The electrolytic oxidation of hydrochloric acid to 
perchloric acid: H. M. GoopWwIN AND E, C. WALKER. 
The investigation and data present the effect of 
acid concentration, current density, duration of 
electrolysis and temperature on the yield of per- 
chloric acid. <A cell yielding 800 grams of 60 per 
cent. acid per 24 hours is described. 

Graphic control of electrolytic processes: B. G. 
Wortu. A graphic method of maintaining fixed 
conditions in potassium chlorate production is pre- 
sented. Of the three factors which influence the 
yield, two represent concentrations of 2 compounds 
one of which is controllable by addition agents, and 
the third is temperature, 


Friday morning was devoted to a Symposium on 
Non-ferrous Metallurgy. The papers included were: 


The influence of the electric furnace on the metal- 
‘urgy of non-ferrous metals: H. M. St. JoHn. The 
use of the electric furnace in brass foundries and 
refining plants for melting purposes has revolution- 
ized metal handling methods; a more uniform 
quality of product is obtained with less labor and 
less metal wastage. The attainments are better 
than have been previously possible and the secre- 
tiveness which has been characteristic of the non- 
ferrous industry is gradually being done away with. 

Modern developments in the British brass indus- 
try: E. A. SmirH. The actual condition of the 
British brass industry is presented with a discus- 


sion of electric brass furnaces, hot pressing and. 


forging in brass, rolling mill practice, annealing, 
ete. 

Resistance type of electric furnace in the melting 
of brass and other non-ferrous metals: T, F. BArLy. 
The various features to be considered in making an 
electric furnace installation for melting non-ferrous 
metals are discussed, 

. Comparison of electric furnace practise with fuel- 
fired furnace practise: N, K.’ B. Patcu. The 
" author’s experiences are that the cost of metal 
melted, the melting losses, and the solution of gases 
in metal, are substantially the same in the electric 
and the fuel-fired furnace, providing intelligent oper- 
ation is pursued. 

Electric silver melting: H. A. DeFries. De- 
scribes advantages of electric furnace melting of 
silver and relates how a more ductile and tougher 
silver results upon introducing an iron block into 
the bath. 


Electric furnace melting of nickel-silver: F. C. 
THOMPSON. Advantages of melting nickel-silver in 
the externally heated electric furnace are discussed. 
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Aluminum-copper alloys: R. J. ANDERSON. A 
discussion of the manufacture, properties and uses 
of the commercial aluminum-copper alloys employed 
in the United States. 

Recent developments in electric furnaces of the 
mufied arc type: H. A. Winne. Several types of 
muffied are melting furnaces are described with 
their features and adaptabilities. 

Electric furnace purification of zirkite: J. G. 
THOMPSON. The arc type furnace used in this in- 
vestigation made it possible to remove 90-95 per 
cent. Si as an impurity from the zirkite ore; the 
amount of carbon introduced being only sufficient 
to transform the silicon to the carbide. 

Physical characteristics of specialized refrac- 
tories. Cross breaking strength at 20° and 1850° 
C.: M. L. HARTMAN AND W. A. KoEHLER. The tests 
were carried out on each of ten refractory materials 
at the temperatures indicated. 


An Electrodeposition Symposium was the feature 
of the morning of the closing day of the meeting, 
Saturday, October 1. The papers discussed were: 

An electric steam-generator for low voltage: F. 
A. Lippury AND F. A, Stamps. An inexpensive 
form of apparatus for the generation of steam by 
means of an alternating current of voltages from 
100 to 500. 

The effect of pressure on overvoltage: H. M. 
GooDWIN AND L. A, Winson. The values of over- 
voltage of hydrogen against copper, nickel and mer- 
eury electrodes were determined at pressures vary- 
ing from one atmosphere to a few centimeters of 
mercury. 

Researches on the electrodeposition of iron: W. 
E. Hugues. The results of several experiments and 
those obtained by the author are related in the 
electrodeposition of iron from (1) sulphate solu- 
tions, (2) chloride solutions and (3) sulphate- 
chloride solutions. 

Electrolytic solution and deposition of copper: 
T. R. Briees. 

Electrometallurgy of zinc: W. R. INcatuts. The 
developments in the electrolytic zinc extraction 
process and the progress, in Scandinavia, of electro- 
thermic smelting are set forth. 

Deposition of zine from the zine cyanide solu- 
tion: C. J. WeRNLUND. This research was carried 
out with the intention of obtaining a zine cyanide 
plating solution which would operate successfully 
under the most trying commercial conditions. 

The electrodeposition of lead-tin alloys: Wm. 
BiLuM AND H. E. Harine. That a finer grained de- 
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posit of alloys of lead and tin can be obtained from 
fluoborate solutions than is possible when deposit- 
ing either of the metals under similar conditions is 
established. 

The structure and properties of alternately elec- 
tro-deposited metals: Wm. Bum. If during the 
deposition of copper thin layers of nickel are inter- 
posed, a deposit of greater tensile strength than 
pure copper results due to the restraining influence 
nickel has on the growth of copper crystals. 

In all the meeting proved to be most profitable, 


social and instructive, 
A. D. SPILLMAN, 
Secretary 


THE OPTICAL SOCIETY OF AMERICA 
HELMHOLTZ MEMORIAL MEETING 


Tue sixth meeting of the Optical Society 
of America was held in Rochester, N. Y., 
October 24, 25, 26, 1921. 113 persons were 
registered in attendance. The attendance at 
various sessions varied from about 35 to 100 
or more. 

The most notable feature of the meeting 
was the Helmholtz Memorial Meeting held 
on the afternoon and evening of Monday, 
October 24. The following former students 
of Helmholtz were present: Professor Henry 
Crew, Professor C. R. Mann, Professor Ern- 
est Merritt, Professor E. L. Nichols, Profes- 
sor M. I. Pupin, Dr. Ludwik Silberstein. 
The afternoon program was as follows: 

A brief survey of the historical development of 
optical science: Proressor J. P. C. SOUTHALL. 
Helmholtz’s early work in physics—the conserva- 

tion of energy: PROFESSOR HENRY CREW. 
Helmholtz’s contributions to physiological optics: 

L. T, TROLAND, 


Professor Crew exhibited lantern slides 
showing Helmholtz at the time he wrote the 
essay on the Conservation of Energy (age 
26) and also at later periods of his life. 

At the evening session Professor M. I. 
Pupin spoke informally and in most interest- 
ing and delightful manner on his Personal 
Recollections of Helmholtz. Professor E. L. 
Nichols, Professor Ernest Merritt, Dr. Lud- 
wik Silberstein, Mrs. Christine Ladd-Frank- 
lin and Professor OC. R. Mann also spoke of 
their memories of Helmholtz as a teacher. 
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Professor Mann showed a lantern slide of a 
photograph which he himself made on July 
7, 1894, showing Helmholtz at his lecture 
desk only a few days before his last illness. 

The Helmholtz Memorial addresses will be 
published in the Journal of the Optical 
Society of America. 

Various scientific societies were represented 
at the meeting by delegates as follows: 


American Mathematical Society: Professor A. §8. 
Gale. 

American Physical Society: Professor M. I. Pupin, 
Dr. L. T. Troland, Professor Henry Crew. 

American Association for the Advancement of 
Science: Professor M. I. Pupin. 

New York Academy of Science: Professor M. I. 
Pupin. , 

American Academy of Ophthalmology and Oto- 
Laryngology: Dr. R. 8. Lamb. 

American Medical Association, Section of Ophthal- 
mology: Dr. W. B, Lancaster. 

American Ophthalmological Society: Dr. Lucien 
Howe, Dr. George 8. Crampton. 

Society of Illuminating Engineers: Dr. George 8. 
Crampton. 

American Psychological Association: Dr. L. T. 
Troland, Mr, Prentice Reeves, Professor C. E. 
Ferree, Dr. P. W. Cobb. 


The following papers were presented at the 
regular sessions of the Society on October 
25 and 26. 


Photo-electric potentials from the retina: E. L. 
CHAFFEE AND W. T. Bovie (to be published in 
full in the Jour. Op. Soc. Am.). 

Intensity and composition of light and size of 
visual angle in relation to important ocular func- 
tions: C, E, FERREE AND GERTRUDE RAND. 

A theory of intermittent vision: HERBERT E. IvEs 
(to be published in full in the Phil. Mag.). 

An analysis of the visibility curve ia terms of the 
Weber-Fechner law and the least perceptible 
brightness: ENocH Karrer (to be published in 
full in the Jour. Op. Soc. Am.). 

A quantitative determination of the inherent satur- 
ation of spectral colors: L. T. TROLAND (to be 
published in full in the Jour. Op. Soc, Am.). 

The interrelations of brilliance and chroma studied 
by a flicker technique: L. T. TROLAND AND C, H. 
LANGFORD (to be published in full in the Jour. 
Op. Soc. Am.). 

A proposed standard method of colorimetry: Hxr- 
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BERT E. Ives (to be published in full in the Jour. 
Op. Soc. Am.). 

Accuracy in color matching: W. E. ForsyTHeE (to 
be published in full in the Jour. Op. Soc. Am.). 

Measurement of the color temperature of the more 
efficient artificial light sources by the method of 
rotatory dispersion: IRWIN G. Priest (to be pub- 
lished in full in the Jour. Op. Soc. Am.). 

The Blue Glow: E. L. NicHons anp H. L. Howes 
(to be published in full in the Jour. Op. Soc. 
Am.). 

The optical properties of a cylindrical enclosure 
with specularly reflecting walls: Herpert E. 
IVEs. 

The relation between glass and the deflection char- 
acteristics of surfaces: LuoyD A. JONES AND M. 
F. Fiuuius (to be published in full in the Jour. 
Op. Soc. Am.). 

The graininess of photographic materials: Luoyp A, 
JONES AND ARTHUR C. Harpy (to be published in 
full in the Jour. Frank. Inst.). 

The design of aspherical lens surfaces: P. G. Nut- 
TING. 

On the distribution of light in planes above and 
below the image plane in the microscope: FRED 
E. WRIGHT. 

The factors underlying the measurement of re- 
fractive indices by the immersion method: FRED 
E. Wricut (two preceding to be published in 
one paper in the Jour. Op. Soc. Am.). 

Some thermal effects observed in chilled glass: A. 
Q. Too. AND C. G. EICHLIN. 

A new X-Ray diffraction apparatus: WHEELER P. 
Davey (to be published in full in the Jour. Op. 
Soc. Am.). 

Rotating photometric sectors of adjustable trans- 
mission while in motion: CaRL W. KEUFFEL AND 
C. D. Hittman (to be published in full in the 
Jour. Op. Soc. Am.). 

Euscope: Wiiu1AM G. Exton. 

Turbibimeter: WILLIAM G. EXTON. 


On Tuesday evening, October 25, visiting 
members were guests at a dinner entertain- 
ment given by the Rochester Section of the 
Society. 

The very well conducted trips through the 
Research Laboratories of the Eastman Kodak 
Company and the glass plant, optical shops 
and observatory of Bausch and Lomb were 
also much appreciated by the visiting mem- 


bers. 
The Rochester Section was given a hearty 
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vote of thanks for its hospitality and the 
many courtesies extended during this very 
successful meeting. 

Forty new members were elected. The 
membership is now about three hundred. 

The Society’s intention to cultivate actively 
the field of physiological optics was indicated 
by the following resolution, adopted October 
26, 1921: 


WHEREAS the Optical Society of America is de- 
voted to the science of optics, pure and applied, a 
subdivision of which is the subject of Physiological 
Optics, with the several contributory sciences of 
physiology, psychology, physics and chemistry, rep- 
resentatives of which sciences have at the present 
time no common meeting ground for the discussion 
of problems of vision of mutual interest and ~ 

WHEREAS, the National Research Council, through 
its Committee on Physiological Optics, has recom- 
mended to the Optical Society of America the tak- 
ing of such steps as may be necessary to further 
and encourage cooperative efforts in research in 
vision and allied phenomena, therefore be it 

Resolved that the Optical Society of America 
does hereby signify its intention of devoting one or 
more sessions of each annual meeting to papers on 
Physiological Optics and other appropriate subjects 
related to vision, and 

Resolved that there be and hereby is established 
by the Society a Standing Committee of three, the 
duty of which shall be 

(1) To prepare the program of the sessions on 
Vision, 

(2) To coordinate the work of the Society in this 
field with the work of other Societies and 

(3) To recommend, from time to time, such 
further steps as may be deemed effective in encour- 
aging research in Physiological Optics and allied 
problems. And 

Resolved further that the Optical Society, through 
its Committee on Physiological Optics, shall invite 
all those interested in research on Vision and allied 
fields to participate actively in these sessions. 


The next meeting will be held at the 
National Bureau of Standards in Washing- 
ton in the latter part of October, 1922. It is 
tentatively planned to hold an exhibition of 
optical instruments in connection with this 
meeting. 

Irwin G. Prisst, 
Secretary 





